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Tlocue ony6mkoBaHia Moeli 3aMeTKH «MatTpyuHble 93JIeMeHTbI HelpHBOLys 
MBIX YHHTapHbIX MpelcTraBeHHi rpyunbl ABuxeHuA MpoctpaHcTBa JloOayeBcKoO} 
TO H OOOOMeHHbIe mpeoOpasopanua Moxa — Menepay (JIAH, tr. 118, Ne 2) 
1958 r.) a y3Han ot M. H. Onesckoro, uro OH M3 OCHOBHBIX pe3yJIbTaTC 
sTOH 3aMeTKH ((popMyvia OOpalljeHHa, CBA3AHHaA C MpHCOeMHeHHbIMM (PyHKUAAM 
JlexaHpa) Obl paHee nosyyeH HM v3 MHbIX COOOpaxkeHuit NpH HeCKOJIbKO OT? 
JIMUHBIX MpeANONOKeHHAX O TMpeoOpasyembix (yHKunAx. Pesynmptar M. 
Onesckoro ony6mKopan B JIAH, r. 40, Ne 1, 1943 r. wu o606nIeH B 3aMmeT 
Ke, onyOuMKoBaHHoh B JAH, rt. 69, No 1, 1949 r. 

Xouy ykasaTb Takxke, YTO B Moet 3aMeTKe «MaTpHUHbIe 2/IeMeHTHI HeMNpH 
BOJMMBIX YHMTapHbIX MpecTaBJIeHHH TpynMbl BeWleCTBeHHbIX OPTOPOHaJIbHbl 
MaTpHI, HM rpylnbl LBH2KeHHH (2—1)-MepHoro eBKJIMOBa MpoctpaHcTBay» (JIAH 
T. 113, Ne 1, 1957 r.) no nHenocmotpy B npaBbix uactrax (bopmy (4) w 
(9) omymeHo cymMupoBpaHMe m0 BCeM CXeMaM ‘Y, COBMe€CTHMbIM C TepBoit 
crpoxon JV. 
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MATEMATHKA 


B. Jj. EPOXHH 


O KOH®OPMHDbIX TIPEOBPASOBAHHSX KOJIEL 
M OB OCHOBHOM BA3SHCE NPOCTPAHCTBA ®YHKIUH, 
AHAJIATHYECKHX B 3JIEMEHTAPHOKW OKPECTHOCTH 
MPOH3BOJIBHOrO KOHTHHYYMA 


(ITpedcmaeaexo axademuxom A. H. Koamoezopoeoim 27 I 1958) 


1. Ilycrs K — orpannueHHblt KOHTHHYyM Ha mylocKocTu (2), He pa3sqena- 
JOUlMH MiocKocTb, HW /,— ero. JMHHH YpOBHA, T. €. MpooOpa3sbl OKpyxHOcTel 
|w|=p MpH oOfNouMcTHOM oTOOpaxeHuH w= (z) BHeuHocTH K Ha xpyr 
;w| >1, o(o) =o. Tora, kak 9TO BHepBble OblIO BbIACHeHO C. H. Bepu- 
miTeHHoM (1), BHYTPeHHOCTH KDpHBbIX J, ABJIAIOTCH €CTECTBEHHBIMH oKkpectT- 
HOCTAMH KOHTHHYyYMa C TOUKH 3peHHA paBHOMepHbIX MpHOsIWKeHH Ha HeM 
aHaJIMTH4eCKHX (PyHKUMH MocpexcTBOM nNosMHOMOB. MHbImMu cJIOBaMM, M3 ompe- 
JleJIeHHOH CKOpOCTH HavJIyuuIMx mpHOsMxKeHHH NMOJMHOMaMM Ha K MOKHO 3a- 
KJIOUMTb, UTO (PyHKIMA aHasMTH4Ha BHYTpH /,, HM HaOOOpoT. IToT PaKT TecHo: 
CBA3aH C JpyrHM: B MpocTpaHcTBe (yHKUMM, aHamMTMueckHx BHyTpH J,, 
uMeeTca 6a3Hc H3 MOJIMHOMOB, pa3JIOXKCHHA MO KOTOPOMY CXOJATCH Ha KOH- 
THHYYMe CO CKOpOCTbIO HaWJIyuluMx MpHwOsMKeHHH; Tako Oa3Hc OOpa3yrioT, 
Kak H3BeCTHO, NomMHOMbI MaGepa (?,°). 

Ilycrb Tenepb OfHOcBaA3Haa OGsacTb G coxepxuT K, HO BOOOmUIe He ecTb. 
BHYTpeHHocTb /,. PaccMoTpHM kulacc AG scex (byuxumi f(z), anamaTuueckux 
B G, HM BbifemuM Hopmy |}f || = max|f(z)|. H3 mpnpezennoi Teopempl 

zeK 


C. H. Bepuuiretina cienyetT, uTO npHOsMxKaTb MPOMSBOMbUYy!O CPPyHKIUMIO KJIacca 

A& nlommHomama Boo6ule HepasymMHo. O6oOulaa Teopemy I. PaGepa, Mp! mo- 

KaxKeM, OJ[HaKO, YTO BCerfa BO3MO%KHO OMpeseJHTb MOCJeLOBaTeJIbHOCTh. 

€,(Z),--->én(Z),.-- PYHKUMH anasMTHYeCKHX B G M JIMHeEHHO He3aBHCHMbIx 
n 


WIA +MHOTOWICHOB >, ape. (Z), WO KOTOPbIM CMpaBejIMBO lpejloxkeHHe 
kh =0 

(reopema 3), aHasiormunoe Teopeme C. H. UH Ee Bosee Toro, (pyHK- 

IMM €,(Z) O6pasyioT Oa3svc MpocTpaHcTBa A6, upuuem 3TOT Gasuc «HanOosee 


addbeKTHBeH»: KakO Obl HH B3ATb Oa3Hc B MpocTpaHcTBe An pa3JIO*KeHHA 110: 

HemMy Juo6oH (yHKUMA H3 MpocTpaHcTBa He MOryT CXOAMTbCA Ha KOHTMHyyMe 

OpicTpee (B CMbICIe IIporpeccHH C MeHbINMM 3HaMeHaTeJieM), YEM pasJOX*KeHHA 
n 


mo @,(z). Hakone, 43 MHOrOUIeHOB » Ape, (Z) IPH NOAXOALLeEM 1, N =log —, 
h=0 
MOXKHO BbIOpaTb <aCHMIITOTHYeCKM» MMHHMaJIbHyI0 ¢-CeTb B KOMMaKTHOM 
Kslacce (yHKUHH f(z)€ AG vaxux, utro |f(z)|<M, z€G, mpn smo6om 
yl > 0. 
ABTOP CUHTaeT HY?KHBIM MOJYePKHYTb, YTO HacTOAUad SaMeTKa BOSHHKJIA 
B pesyuibTaTe efO 3aHATHH 3afaueli ACMMNTOTHKM ¢-SHTPONMM aHasMTMYeCKUX 
dbynkuwit, BpiyBunyToh A. H. Koumoroposp. 
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2. O zBycBa38HBIX OOmacTsx. [lycth G--HeKkai jBycBAsHad 0O- 
JlacTh C rpaHwunsima KoHTHHyyMama K u J. Mobi opwentupyem oOsacTb G, 
Ha3bIBad OJMH 3 TpaHWuHbIX KOHTMHyyMoB, HanpwMep K, «BHYTPeHHHM», 
Ipyroii — «BHeuIHuM», MH B COOTBeETCTBHH Cc 93THM rmuem G = (K, J). Uepes 


I (K) o603Ha4aeMm OfHOcBASHyIO OGmacTb c rpaHMueH J MH coseprkallly1o K; | 


aHaJIOHUHbIt CMbICI HMeeT OOo3HayeHHe K (J). M3BecTHO, 4TO BCAKYyIO JIBY- 
CBASHYIO OOJIacTh G = (K, J) c HeBbIPOXeCHHbIM BHYTPeCHHHM KOHTHHYYMOM K 
MOXKHO KOH@OPMHO MH OJHOJIMCTHO OTOOpa3HTb Ha KpyroBoe Kobo 1<|w|<R 
 COXpaHeHHeM OpveHTallMu, upHyemM oToOpaxkalollan dyHKuAs == (2) 
(c TouHocTbIO 20 mMHOKUTeIA e) wu uncno R (1<<CR<+ oo), HasbiBaemoe 
MOfyslem OOnacTH G, ompefesaloTCA CaMOH OO/ACTbIO OMHO3HAYHO. 

Teopema 1. Jaa «moti Oeyceasnou obsacmu G=(K,1) dynKyuro 
w= (2) moxcHO npedcmasumb 6 6eude 9(zZ)=¢9°?(¢'(z)), ede yHKyuu 
t=o(z) u w=9"(t) OOMOAUCMHDL, COOMeemcmMéBeHHO, 6 OOHOCEA3HbIX O0- 


aacmax [(K) u K1(11). pu amom ynkyua t = 9 (zZ) onpedeanemca 06- | 
Aacmero G OOHO3Ha4HO C mo4HOCMbIO OO Npouse0AbHO2ZO OpOOHO-AUHeUHOZO | 


npeobpas0eanusa naockocmu (t). 
Jlerko BugeTb, uTO TeopemMy 1 MO2KHO BbIPasHTb MHaye: 


Teopema 1’. JIycmp B—npouséorzeHan odHoceAsHan OOAaCNb U 
K —npouseoreroit Konmurnyym, KC B. O6aacme B moxxHo Kondopmxo .npe- | 
o6pasogsamb 60 BHYmMpeHHocmb HeKOMopoli AUHUU YpOeHA npeodOpasoéeaH- | 
HO2O mem nce npeoOpasoeaHuem KONMUNYyyMa. YKa3saHHoe npeoOpas0éeanue | 


COUHCMBEHHO C mMouKOCMbIO OO NoBmopHoeo AUHeLNOZO. 

Jn floKasatTeibcTBa TeOpembl 1’ oTOOpasHM cHayasa OOacTb B ua Kpyr 
lZ1<fo, 2% =f (2). Mycr’ Ky =f)(K). Moxno mpennonarath, uTo Ko 
He pa3qemaet muockoctb. Ilycth K,—vHBepcua K, OTHOCHTebHO OKpyxX- 
HOCTH | 2) | = 7). OrOOpa3uM KOHOpMHO OGVIaCTb, JOMOJIHUTeJIbHY!O K K, Ha Kpyr 
| al] <n Za=fh (20); fa (0)=0, fi (0) = 1. Iycts Ky = fy (Ko). Hycr K,— HHBep- 
cua K, oruocuresbHo |2,|=7,. Janee o6nacTb, JonommuTembHaa K Ky, oTo- 
Opaxaetes Ha Kpyr |Z2|<(re, Z2 = fe (21), fe(0) =0, fo(0) = 1. Tpu stom 
Kz = f2(Ki) ut. a. MonomKum on (z) = fa (foi (. - - (fo (Z)))). Tipamenaa 06- 
UMe TeOpeMbl 06 OMHOJIMCTHEIX (PyHKUMAX, JOKaxKeM, 4TO op (zZ)—>¢!(z). Jo- 
Ka3aTeJIbCTBO TOrO, 4TO 9'(B) eCTb BHYTPeHHOCTh Jr Aa ot (K) nomyuaetca 
C MOMOULbIO MpHHUMNa CHMMeTPpHU HW OOUIMX TeOpeM O CXOMMOCTH. 

3. Jlanee K o603HayaeT MPOHS3BOJIbHbIT He BbIPOMKTaloulMlica HM B TOUKy, 
HM BO BCIONJIOCKOCTh KOHTMHYYM Ha MvlocKocTH (Z). Uepes D,(q =0,1,...) 
O603HAYUHM MOCJIEOBATeJIbHOCTh CMexKHbIX c K oGuactTei. 

ByeM Ha3biBaTb «3JICMCHTaPHOH OKPeCTHOCTbIO KOHTMHyyMa K» mpous- 
BOJIbHy!O OOIacTb GK tTakoro copta, 4TO BHYTPpH KaxkJOH U3 OOsacTel 
Dg pacnosaraetca He Gouiee OAHOH KOMMOHEHTHI rpaHnupt I o6nactu G. Eco 
G —9emenTapHaa oKpectuoctb K, to Ty=I'( Dy. Te g, aaa KOTOpBIX 
Tz, mycro, fasee McKmoualoTcd M3 BHMMaHuA. Tlonoxum G,=G Dg ¥ 
Ka=K () [G,]. Ovesuquo, kaxqat u3 odmactei Gz=(K,,I,) eycBa3ua. 
Ilyctb Mogyib Gz papeH R,. 

Teopema 2. Kakoe 6o1Hu bola Kkonmunyym K u Kakoea Oot Hu OolAa e2o 
aNemMeHMapHaA OKpecmHocmbo G, cytuecmeyem OéeoliHaA nocaedosameAbHocmb 
DyHKYyUll Cy) (Z) == 1, Cgn(Z) (n=1,2,...) maxaa, umo: 

I. Bee QynKkyuu egn(Z) ANANUMUUHdL U OOHOSHALAHOL 6 OOAACMU G3; mounee 
e060ps, Npu mo000M q BCE egn(Z) AHAAUMUUNEL 6 CONOCEABHOLL O6AacmU I, (Ky). 

Il. Beakaa dynkyua f(z), peeyaapuan ¢ G, umeem pasaootenue 


i (2) = Ayo + > > Agn€gn (2), 


GavaL 


pasHOMepHO u abcOAIOMHO cxOOsLWeeCn KeHympu» G. 
Ill. Pasaoscenue Il eouncméeenHo: Agn = Agn(f). 
690 


IV. ®ynkyuu €gn(z) u KoaPPuyueHmol Agn OONAOaIOM CACOYIOWWUMU CBOLi- 
jmeamu (6 4aCMAbIX CAYUAAX UX mMODCHO ycuaumb): 

| TY. feenl] << (8) (1 + 8)". 

. sup | Cgn (2) | <<C (8) (1 + 8)"R%. 


BO. |Qon|< M,C(d) (1 + PR", My = aup Waele 


q 
i 4°. |agn|<Cy| fl, ecau Oauna Ky no Xaycooppy <+- oO. 
'deco 8 >0 npouscoreHo mano u nocmoannole C(6) u Cy saeucam auwo 
fm K u G; gq u n— abo: caywalt Rg=+oco gdopmaabno He ucKar- 
aemca. 

Jlemma. [Tycmo G—od0noceasHaa o6aacme Cc epanuuel K, codepoa- 
yah mouky Z2=Q u He codepmHaant oo. TTycme gynxyua w= 9(z) 
OHOAUCMHO OMmobGpascaem G Ha KpYe |w| > 1 max, umo (0) = 00. Yepes 
e OO03SHALUM COOMBEMCMBYIOUIULE AUNUU YpOBHA. Paccmompum qyxKyuu 
Atm, 


ae ae 


\it 


a(n 
Zz 


fe Ol 2 ao 
@n(2) = = | le ©] de = + 


Th C—z 


7 ne Lath: 
fe) 

Toeda ecaxaa dynkyua f(z), adaaumuueckaa exaympu xKaxoli-nu6bydo I, 

4 maka, umo f(co)=0, umeem eduncmeeHHoe pasaomenue f(z) = 


= Ann (2), npusem Koagquyuenmet onpedeastomca no dopmyaam 
n=1 

| 1 ' 9” (6) , 

a 557 \ Oo apn o pe <p. 

lo’ 

B Komue 1 <|w|<p cbyHKuua f (@ +(w)) uMeeT pa3zsoxeHHe Jlopana- 

CJI€ROBaTeJIbHO, B OOsacTu (K, L,) 


Loo 
4 3 
iO = ya an[¢ (0)]", Cy = =3-7 \ f (pt (w)) w-*"—-1 dw. 
tah | w | =o! 
YMHOXKHM Ha sre re z€/,,(K), @ mpounterpupyem no CEJ, 


Tak kak f (C)/(G—2z) Kak dyHKuMa € MMeeT B OO HYJIb MO MeHbIel Mepe 

BTOpOrO NopsAyKa, TO €€ BbIY€T OTHOCHTEJIbHO co paBeH 0. Ilostomy nosmyuum 

i(z) = >) ann (z). Tenepb Hayo 3aMeTHTb, 4TO %, (Z)=0 npun< 0. B camom 
es | p’ (2) 

reme, OOo3Hayand +=, WMeeM, O,(Z) = ses \ Ge ae 

io) 


ea 


w'dw; . mpu 


TOM 1) ee --- ((a|> 1). 

EJMMHCTBEHHOCTb §pa3JIO*KeCHHA OKa3bIBaeTCH KaK B Teopeme _@abepa (2), 

O6muuicayuan. laa onpezenennoctn mpefnouoxKuM: co €G,o« ED). 

Ilycrb w = 9, (Zz) —(byHKuMA, KoHCpopMHO oTOOparxKalomlad OONacTb Gg = 
= (Kj, I) Ha Kombo 1<|w|< Ry ¢ coxpaHenuem opventanun. Ilo reopeme ] 
IMeeM 9, (z) = 9, (9, (Z)). UlpousBona, ecu Hy2KHO, JONOMHUTeMbHbIe §[poOHO- 
THHeiiHbIe mpeoOpasoBaHua, (pyHKIMM $y U 9, BbIOepeM CJIeCYIOULMM «KaHOHH- 
lecKuM» oOpa3om. Tlpu g=£0 cynkuua tg = 9, (z) ofHOMcTHa B OOvIaCTH 
‘,(Kq)  oTOOpaxKaeT 9TY OONaCTb Ha OOVIaCTb Ty (Kj), Ccokep2kalilyto avs 
9 == 00, TaK, YTO o} (co) = 00; mpu 9T0M OE K;(I%). DynKuns w = 95 (t,) 
JHOMUCTHO oTOGpaxaet K} (Ij) Ha Kpyr|w|> 1 Tak, uto 9, (0) =o. ae 
ua ty) = ob(z) OmHOMMCTHO OTOOpaxaeT OOacTh I',(K,) Ha OOvsacTb 1p (Ko), 
BJAIOWLYIOCA BHYTpeHHOCTbIO JMHMM ypoBHa Io = lp, orpaHMuelioro KOHTH- 
yyma Ko = 90(K,). ms 


Ilyctb z= a (@), om Uy, (tq), tg 
CTBEHHO, K 9, Pys Pq: 


Yepes LZ eg 


= ); (w) — pyHkuun o6paTutte, cooTBet | 
(1<pg< R,) oO03HayaloTCA JIMHMM ypoBH { 


Bce KOHTYPpbI 


opue 


o6acta Gy = (Kg, V4); Ue = $4 ({|w] = P4}) (o> 1). 
THPOBaHbI B CHJIy OTOOpaxKeHul. 


Onpexenenue Oa3HCHHX pyHKUAnH 


Eqn (Z) = in (Pq (2)) (q a cn b= tS 2; are as 
rye 
1 [95 (T)|" (n)4n Pa) fa), 
Pon (Lo) = Fj \ et At, = On bo + %n “ito (+... +a 
19 
Po 
n n n (n) 
2 oe [95 (t)] Bye Be acer Boa 
@an (ta) = \ Ser ahr a es ney a 
Sy 
WIM 
4 [e, ()] 
eqn (2) = > \ a ae NG ra @, (6) de ZO Li (K,). 
peat 
°q 
MopMyJb TAA KOIPPULUHEHTOB 
(acl fa (Yq (@)) i oe: rye fq (2) ==> \ aie dC. 
|w|—=—eg ue 


@yuxuun fy (bj (tg)) PeryAPHI, COOTBeTCTBeEHHO, B OOsacTax TZ (K9), 


npu gO fa(ty(oc)) = 00. K cbynxunn f, (6 (¢,)) mpumenum Teopemy a 
6epa, a K OCTaJIbHbIM — JiemMy . []puHumas BO BHMMaHHe (popmy.ty Kom f (z) = 


ay ; | 
= ae (z), MouyuuM ocHOBHOe pa3ioxwKeHve. UtToObl OKa3aTb eHHCTBeEHHOCTH, 

A 
4° MoxK4 


YMHOXKUM Ha —— . CBolictBpa 1° — 


1 

ari z—C 

HO BbIBeECTH H3 ABHBIX (POpMYJI. | 
4. Teopema 3. Jlycmb Oanot KONMUHYY M Kt pi Mende e20 OOHO- 
censHan obaacmo G. Ilycmo e,(z)=1, e,(Z),..., n(Z),...— coomeem- 
cmeyroujutt ocHoeHoli Oasuc. JAA moeo umo6ot dynkyua f (z 2), onpedenenna 
Ha K, 606laa aHaaumuueckoti 6 oOn2acmu G, NeobOxodumo u Oocmamo4Hoy. 
umobol OAs At0602e0 6 >>0 u awmbo2e0 KamYpasbHO Nn cyiWecmeoean MHOZOUEeHS 


—Yaee|<c@(e) 


>; Aen (2) makoli, «mo | F (2) ) 2G ik (mo 1c 
MOICHO CKa3aMb O MHO2OUNeEHAX d} bn [¢! (z)]*). ITpu smom C (8) sasucurn 


HW MponHTerpupyem m0 z € ry 


k=0 


: k=0 
moabKo om sup|f (z)|, ecau dyxkuyua oepanuyena 6 G. 
z€G 


Ilocrynuao: 
141 I 1958 


UHTHPOBAHHAA JIMTEPATYPA 


OCs Ish, IBe 
Math. Ann., 
mun, 1950. 


692 


pHuTel#, CooOm. XapbKowck. Matem. o6ur., cep. 2,13 (1912).2 G. Faber, 
57, 389 (1903). A.W. Mapkymesuy, Teopus aHaJIMTHUeCCKHX (PyHK- 


Woxsagn Akanemun nayx CCCP 
1958. Tom 120, Ne 4 


MATEMATHKA 


| C. H. 3YXOBMILKHM 


AJIFOPH®M JIA MOCTPOEHHA GEBbILIEBCKOFO MPHBJIMDKEHHA 
HEMPEPbIBHOH ®YHKIUMN NOJIMHOMOM 


(ITpedcmaeaeno axademuxom H. H. Boeonwboeom 138 XII 1957) 


1. Ilycrb Ha HekKOTOpoM KOMNaKTe Q 3afaHa jlelicTBHTesbHad HempepbiB- 
faa (yHKuMA f(g) H CHCTeMa M3 N JeHCTBUTeJIbHbIX HeMpepbIBHbIX H JIMHeEHHO 
1e3aBHCHMbIX (PYHKUHH ,(g),.--, On(g). Tlog 3anaueii ue6pilueBckoro mpu- 
WIWKeHHA PyHKuHH f(g) pH MOMOLIH nMOWMHOMa BHA § 9) (7) +--- + EnOn(g) 
IOHUMAaIOT 3afauy OTbICKaHMA CHCTeMbI KOSdpulMeHTOB (cf,...,@) =x Ta- 
<OH, UTOObI yKJIOHeHHE 


) max | A(x°, q)| = max| >) hon (a) —F (9) | 
, qeQ 9€Q 


k=1 


SbJIO HaMMeHDIIHM. 
_ jis HeKOTOpbIX 3ajlau YeObIeBCKOTO NpHOuMxKeHHA Ha CerMeHTe elle 
T. JI. Ue6pnuespm (+) x C. H. Bepxuiteituom (*) Obi co3qanbl aropHdpMbt, 
IOSBOJIAIONLHE CTPOHTb MOCJIeCMOBATEJIbHOCTb TIOJIMHOMOB, YKJIOHCHHA KOTODPbIX 
*XOJATCA K HaviMeHbllemMy ykKJIOHeHuIO. HeKotToppie aviropH(pMbI OblIM ykKa3aHbl 
2. A. Pemesom (3). 

_ B pa6orax (4, 5) nocTpoeH KOHeYHDI MOHOTOHHDIM asIropudM JIA yeOpl- 
UeBCKOTO MpvOM2KeHHA KOHCYHOH CHCTeMbl HECOBMECTHbIX JIMHeEMHbIX ypaB- 
qeHui. B 3THX %Ke paOoTaxX NOKa3aHO, YTO VIA MOCTPOeCHHA MOJIMHOMa, KO- 
rOpbIii MpHOJIM2KeHHO HawMeHee yKJIOHAeTCA OT [| (g), OCTaTOUHO paccMOTpeTb 
Q-CETKY 91,--->,QGm KOMMaKTa Q 4M HaliTH 9THM awropHdMOM YeObILLeBCKOe 
IpHOsIMKeHHe CHCTEMbI HECOBMECTHBIX JIMHeHHbIX ypaBHeHHli 


1 (92) &1 + 2 (Gz) ba +--+ on (Gi) in =F (Gi) (CH 1,-.-,m), (1) 


* _* i 
r. €. Halitu TouKy x” = (&,..., &), AA KOTOpON 


? 


max Se nr (9i) eT (qi) |= inf max | pa Gn (i) & — F (92) 


a R=1 


i pH jocTaTOuHO MaJIOM 7% >Q0 yKJIOHeHHe MOMHOMa an (GC) epee 
ia (q) ot f(g) OyaeT CKOMb yroqHO MaJIO OTMYaTbCH OT HaMMeHbLUero. 
Acnomb3ya ofHy wgero Basne-Ilyccena, HeTpyfHO MoKasaTb (CM., HalpHMep, 
6)), Kak B cayyae NpHOwM2xKeHHA Ha CerMeHTe OObIKHOBeHHbIM JIM TPHrOHO- 
{€TPHYCCKHM MHOFOWIeHOM 10 JaHHOMy © >>O chakTuyecku MozoopaTh 4 > 0 
rakoe, UTOObI YKJIOHeHHe MpHOJIMKeHHOrO MOJMHOMaA OTJHMUaJIOCb MeHbILe, 
IeM Ha ©, OT HavMeHbilero yKJIOHeHHA. 

B wactosileli pa6oTe Mbl MpHBOAMM aJIropH(pM JIA HemocpeCTBeHHOTO M0- 
TPOCHHA UeObIIMeBCKOrO MpHOmW2KeHHA HelpepbIBHOHH Ha koMNakTe PyHkuUMH 
§e3 peyBapHTesbHOrO Mepexofa K cucTeme (1) HU, C/leqOBaTeMbHO, Oe3 Mpes- 
;APHTeIbHOrO BbIUMCJIEHHA 3HaveHHt cyHKWM 9, (q),---, On(9), f(g) Ha 
y-ceTKe. B 9TOM asropuipMe MpHXOAMTCA, B OCHOBHOM, HMCTb JeJIO JHINb CO 
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i 
3HaueHHAMH (pyHKIMH B OCOOO BaxKHBbIX JWI Halle 3afa4uH TOUKAX KOMIAaKT, 
Q, B KOTOPbIX MOMYJb pasHOCTH M@EXxKAY MpHOsMKAIONMM MOJIMHOMOM HM dbyH 
uneli f(g) WMeeT HanGosbiuee 3HayeHHe, T. €. B TOUKAX, BbIOOP ted | 
MpemompeyesieH XapakTepoM caMux (pyHKIMH. 

Dea Hep os IpHOAMKXeHHE TOUKH x° BOSbMeM ipOUSBOJbRYE 


TOUKY x, = (ED... ,)) w natinem ane 3HayeHwe Ha Q mojyJi 


ynkunn A (x, ne Sas 1 (n) + a ee sy on (9) Tat (q). 
Ilycrp use | A(x, q)| mocTuraerca JIMUIb B OfHOH TOUKe* gq, €Q, Tal 


uno |A (a. EA Gea )| man Beex g € Q— {q)}. 
OmpejesmM Tenepb HallpaBseHHe ee yk | A(x, gy) | B TOUKK 
X1, T. €. paccMoTpHM *yHKuuIo oT z= (Gq, .. oe) MW OT TapaMetTpa ¢ 


[A (x + £2, go) |=] A Gar Go) + > on (go) Se| » 


Wu onpemeMM Z= 2, TaK, 4YTOOb! MpoMsBo,HaA 


OD 


A (ta, Go) + Dy pe (Go) Si 


k=] 


th 
pnp = SigM A (X15 Jo)" D3 Be (Jo) Sr 
ye 
Obiia HavGoubUeH m0 aOcomOTHOH BemMuMHe M OTpHUaTembHOl upH |z|| = 
nh 
72 |l2 
= » Cz. { = const. Tlomyaum 
k=1 


Z1 = {Gr (Go) }nat,....2 = A ean tes 


re A} — TpOW3BOJIbHbI MHOXKUTeIb CO 3HaAKOM, OOpaTHbIM 3Haky A (xj, gp). 

Bo3bMeM Tellepb JOCTaTOUHO MaJioe YMCIO yy, >>0 HM O603HauHM 4epes VY 
HOBbIM KOMMaKT, MOJIYYeHHbI BbIOpacbiBaHveM H3 Q Bceli BHYTPeHHOCTH ciepi 
panuyca 7%, C WeHTPOM B TOUKE gy, 3a HCKJIONCHHEM CaMOli TOUKH gy. Onpe 
WesIMM, Jlasiee, U3 ypaBHeHHa 


NURS 215 0G OLN (Xa Oe eh 
re gq €Q—{q} wd=+1, hynxunio 


dA (x, g) — A (X14, Go): ne 
e(q) = (x1, 9) (X1, Yo) (¢€ Qi — {4G}; $= £71): 


u 


Ilyctb ¢(q,) —HavMeHbiuee MOJIO%KUTeIbHOe 3HayeHHe 3TOH (dbyHKUMH Hip 
* 


| ** 
Qi = 14} : 
3a BTOpoe NpnHOmMUxXeHME TOUKH X° MbI MIpHMeM TOUKYy 


Xg=HXyte(Q)a= fe =F € (7) Oe eS n={é 
B 9TOH TOUKe MMeem: 


| A (X45 Go) | >>| 4 (Xa Go) | =| A Ora, aa) | > [AG g) | (G EQ — lay 9}), 
A (X2, Go) = OA (X2, 91), 


rye 6, papHo +1 umm —1. 

O6osHayuM uepes Q, HOBbI KOMNAaKT, MOyYeHHbIM BbIOpacbiIBaHHeM H3 Q) 
BC€H BHYTpeHHOCTH Ciepbl payuyca 7%, C WeHTPOM B TOUKe gy, 3a UCK HONE. 
HMeM CaMOM TOUKH qj. 


* Ecuim 9Tot MaKCHMYM JOCTHTaeTca Sombie 4yeM B OHO TOUKe, TO 9TO AMUID ycKopgy 
npouecc. 
** EcJid HaMMeHbuee TOJOKHTebHOe 3HayeHHe dbyHknun ©(q) octTuraetca Gomnee ueh 

B OMHOH TOUKe qg,, TO 3TO JIMIIb YCKOpMT mpouecc. 
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Ilyctb yxKe mocTpoeHo p-e npu6smxKeHHe Xp(p<n) Tax, uTo 


[A (Xps Go) | =] A (Xp 9a) | =e +» =|A (Xp, Ip-a) > |A (Xp, 9) | 
Tet Fon Give «5 Jp—1})» 
A (Xp, Jo) = 1A (Xp, qi) =. +. = Spa (Xp, Gpht) — Koss bh op—1'= -+ 1), 
MycTb Q, — KOMNaKT, MOJyYeHHbIi BbIOpachiBaHHiemM 13 Qp—1 BHYTPeHHOCTH; 
cpeppi paauyca 7, C WeHTPpOM B TOUKeE Gp-4, 3a WCKNOYeHHeM CaMOii TOUKH: 
WO 


Jina moctpoenua (p+ 1)-ro mpn6OauxeHUa onpexenMM HampaBsenne. 
JOTHOCHTe/IbHOrO TrpayMenta cbyHKunn | A(x, g.)| B TouKe x,, T. e. onpenemHM: 
= Zp, TaK, 4TOOb] NpoHsBOTHAaA 


‘d = # 
se | A (Xp + £2; Go) leno = Sign A (Xp, Go)+ D) Ge (Go) Sn 


k=] 


(Oba HavOoubuelt Mo adcomoTHOH BeNMUMHe M OTpHaTembHOl np ycuo-- 
IBHAX: 


1) [z= ( y ci) * = const; 


k=1 
2). A (Xp + 82s Jo) = S1A (Xp + £2, Ga) ~ «= 8p A Hpi 82. dpa), (Te O34. 
[en (qo) — 8v9n (Gv) & =O (V=1,...,p—1)). | 
= Tlomyunum 


Zp =h {sign A (Xp, Yo)* Pk (Go) + 


pri 
+3 eolen (Go) — Ben (GM bg = (Pret 


aie ASI GR Rarausete cane 


Pe fy, .--, Up—1 OMpeMeAIOTCA W3 CHCTEMBI 


n 


> [?, (Jo) an 019, (91) ] [%, (Jo) ss 6-9, (9;))} aa + 
kel 


+S} {£9 (Go) — B29, (42)] [9x (Go) — 8, (9,)]) a = = 


k=l 
n 


weet > {[o, (Jo) = 65-1? p (92.1 LY, (Jo) “— 6.9, (7;)]} eee ee 
hak 


= —signA(x,, Go) >) {94(40) [%n(4o) — 2,92(9,))}. (= 1s. -- PB N)s. 
k=1 
‘a 3HaK y MpOv3BOJIbHOrO A OepeTca Tak, YTOObI 


sign A (x5. qu) 3’ % (do) (<0. 
h=1 
PaccmMoTpuM ypaBHeHHe 
A (x, + &Z,, Jo) = OA (x, + &Z,, G) BIG EO va Nie b,0s9 Gores; d= -+ 1); 
‘mM Haiijem us Hero (byHKUMIO 
5A (x5, 9) —A (Xp Jo) 

e(q) = er 

S [en (Go) — 8p OI 

k=1 


|Ilycrb ¢(q,) — HavMeHbilee NoJOXKUTeEMbHOe SHayeHHe aTOH PYHKUMK. 


(9 EQ, = (dor ++ 2 Gp lid = + I). 


3a (p+ 1)-e mpw6nmKeHHe TOuKH x° MpHHAMaeM TOUKY 
AG kp (9,) 29 tea ef(q,,) Ye ae eo Ne 
B KOTOpOH OyjeT 
[A (Xp Go) | >| A (pti Jo) =|A ru GIL =--- 
1A (6, tyr Fpl At pare Dlr hE Os = Adormer 209g) 
A(X, W) =GA Ky MN) SH = BUA (Xp 49 q») (61,---, 8, = 1). 


O6osHauum uepes Q,4; KOMNAaKT, MosyueHHbIi BblOpacbiBanvemM u3 Q 
Bceli BHYTPeHHOCTH cipepbl pawuyca 4, C WeHTPOM B TOKE q,, 3a UCKOUe 


HHeM CaMOH TOUKH Tp 


ByeM mpososwKaTb npesbiymMit Mpowecc Wo nocrpoeHua komnakTa Q,— 
M CTallHOHapHOH TOUKU X;, T. €. TAaKOU, UTO 


IA(x,, Qo)| =|A, Gl=---={A(%, 9, )I> lA, DI 
q € Ooh Nese {Jos Sara? q,—4})» 


HO He cyllecTByeT Takoro HallpaBJieHuA Z = Z;, IPH BUXKCHHU BOJb KOTOpPOr 
(T. e. Mpa sBospactanua ¢>0) pce semmunnpr | A(x; + €2;, o)|,---) 
...,|A(x, + 2,, g,_,)| YMeHbUlascb Obl, OCTaBaHCb PaBHbIMH Mex Ay COOOH *. 
Ecam crauMonapHad TouKa xX, JI@KHT BHYTPHOJHOrO W3 CHMIVIeEKCOB (HJM OHO 
43 mpu3M (°)), OrpaHHueHHbIX MJIOCKOCTAHMM M3 CHCTeMbI 


ag)ite(q)eat---+o,4)%=FG) @=01,...,7-1), @ 
n 
TO MOJIMHOM Dd BPS, (q) HawMewee yKsousetca ot f(g) Ha KoMnaKTe Q._., 
h=1 
WM MlepBaxt uacTb Mpowecca Ha 3TOM 3aKaHUMBaeTcH. B NpoTHBHOM cCJlyyae Z, 
HallpaBJIAeM H3 TOUKM X, K BepllIMHe CHMMVJiekKca (peOpy Mpu3Mbl), HMeroulel: 
MaKCHMaJIbHyIO XapaKTepHCTHKYy, T. €. TaKylO, YTO CyMMa UHCJIa MIOCKOCTeM 
u3 (2), MpOxomAMMxX Yepe3 Hee, HM UMCJIa MIOcKOCTeH u3 (2), OTesAIOWIMX e 
OT X,, WMeeT HavOoubilee 3HaueHve. AHaJIOrMYHO MpebIAyUIHM WaraM, CTPOWM 
PyHKUMIO ¢(g), HaxXOJMM ee HaviMeHbillee MOsOXKUTebHOe 3HayeHHe ¢(q,) 
nowydaem cylekyroulee NpHOwMKeHHe X,4, (T. €. HOBYIO CTallMOHapHy!0 TOUKY} 
M HOBbI KOMMaKT Q,. | 

HerpyHo moka3aTb, 4YTO MOcIe KOHeYHOTO UYHCa WaroB Mpollecc 3aKOH-. 
YHTCH MOCTpOeHHeM KOMMaKTa Qin, Q (COCTOALMM, BO3MOX%KHO, JIMUIb 3) 
KOHEYHOrO ucla TOUCK) HM TOUKM X° TaKOl, 4TO COOTBeETCTBYIOMIMi NOJMHOM 
HauMeHee ykJIOHAeTCH OT f (G) Ha Qm,, IPHYeM WMeeT MeCTO HepaBeHCTBO 

max | A (x®, q)| <inf max |A (x, q)|<max| A (x°, q) |, 

7€Qm, x g€Q G€EQ 
J\atoulee yoOuylo OLe€HKY TOUHOCTH, C KOTOPOH YkKJIOHeHHe Hallero MOJIMHOMa:! 
MpHOIM2KaeT HaMMeHbIee YKJIOHeHHe Ha BCeM KOMMakTe Q. 

3. Sameuanne. [pouecc, KoHeyHO, MOXKHO MOBTOPHTb, B3AB 3a TepBoe 
IpHOsMKeHHe MOCTpoeHHylo TOUKy x°, a 3a pajlMyc BbIOpacbiBaeMEIx cep 
YHCIO Y2<(%. Kak yoke yKa3aHO B Hayasie, Npu y,—>O0 yKJIOHeHHe COOTBeT-| 
CTBYIOWLerO MOJIMHOMa CTPCMHTCA K HaWMeHbINeMy YKJIOHCHHIO. 

JIyukui mMemarormueckHil MHCTHTYT Tlocrynuso 

uM. Jleca YkpavHkH 3 XII 1957 
UWUMTHPOBAHHAA JIMTEPATYPA 


Tl. JI. Ge6nmes, Moan. co6p. cou., 2, M.—JI., 1947. 2C.H. Be pHumTenH,| 
Colon ore, 1 My, BI. Vl OP einmes. IIpo Meroypr Halikpamloro, B pasyMinHi Ue6umiora, | 
HaOJIMKeHOrO mpegcraBleHua cbyHKuili, Kunis, 1935. 4C. H. 3 yxoBunKuiu, JIAH,) 
79, Ne 4 (1951), &C. UW. 3yxoBpunKkult, Marten. cOopH., 33 (75), 2 (1953). | 


* 
Ecaa ynkuun ©1(9),---, 9, (9) He OOpasyioTr cuctempr Ue6pmepa na Q, To x 
MO2XKCT OKa3aTbCA CTalMOHapHOH TOUKOH HW pH r <a. 
“696 


Hoxnayn Akagemuun nayx CCCP 
1958. Tom 120, Ni 4 


MATEMATHKA 


r. A. KAMEHCKHH 
\K OBEN TEOPHH YPABHEHHM C OTKJIOHSAIOWMMCA APPTYMEHTOM 
(ITpedcmaeaeno axademuxom H. I. Ilempoecxum 22 I 1958) 


§ 1. Toctranospka saqaun uw KaaccuduKkauusn. JLupdmepen- 
WHaIbHBIMH ypaBHeEHHAMHM C OTKMOHAWMUMCA apryMeHTOM 
—HasbIBaloTcs Take udepeHuabHble ypaBHeHHs, B KOTOPbIX HeHSBeCTHAA 
YOYHKIMA HU ee MPOMSBOLHbIe BXOAAT MPH passMUHEIX 3HAaveHHAX apryMenta: 


DZ, Y (eo (Z)),-- +5 YO (Hq (2), Y (Or (EY), YO™ (2 (2), - - 
PCa ye (i) i Oe oe Wl) 
| @yxKunn a(t), 4 (f),..., on (¢) saganpi. Tloq mpoussognon y” («, (t)) 
MOHMMaeTcA j-A MpoHsBoyHad PyHKUMM y(Z), B3ATad Mp 3HaueHHu apryMeuTa 
#2 =o, (£). 
Ilyctb «(¢) = max [«,(¢)]. Bygem nonaratb, uTo «,(t) (i=0, 1, 2,..., 2) 
O<i<n 


(HeMpepbIBHLI HM TaKOBbI, YTO OGNaCTb W3MeHeHuA ¢t MOX%KHO pa3sOHTb Ha TaKue 
‘cermeutp! [t,, tyiz], Ha KOTOpbIX a (ft) paBHa OJHOH u3 dyHkKuAH a (¢) u 
‘MOHOTOHHA. 

PaccmotpuM (bukcupoBpaHHbil cermenT [¢,, f,4,]. bes orpanwuenua OOULHOCTH 
|MO2xHO cuuTaTb, uTo a(t) =«,(t) mpu ¢t€[t,, t.44]. BpBegem HoBoe HesaBu- 
iICHMoe TlepeMeHHoe x = a(t). Tak Kak a (¢) >a,(t) (i= I, 2,..., n) mpu 


y2E[t,, t,,], TO ocTabubie (byukumu «,(¢) MO2%KHO MpefcTaBHTb B BHse 
Bo (¢) = x —A, (x), rae A, (x) >0 
| YpasHeuve (1) mpupeseTca npu 3TOM K BAY 
HA Se (OG) ew UN (0) 5 ( — AG Ky) en YO (Ka AG (X)) so 2 
4 Y(E—An(X))r 0-2 YO (X= An(x))) =O. (2) 
O6osHauuM p= max [m,;]. Pukcupyem Touky Ay, Ha3bIBAaeMy!O HavaJIbHOH. 
LH 


| Kawgaa pynkuua A; (x) onpefemaeT HayasbHoe MHOKeCTBO Ej, cocrosimee u3 
hrouku Ay HW Tex os x — A; (x), ama KOTOpEIx x > Ay, a x — A; (x) <A). 


| TlosooKum E,= U Ei. Ha Ey 3alaqum p. pas muddpepentmpyemyro wHayasb- 


| HY10 (pyHK MIO He O6osHaumm y, =o (A,) (@=0, 1, 2,..-, w). Ecam 
u<my—1, TO 3axaquM fOMOMHMTebHO YHCMA Yi Vitor +> Ynys? 
|Ecam Ay usonupopana B Eo, TO Yo, Y1,+++s Ym, 1 3aMalOTCA MPOWSBOIbHO. 

Dynkuua y (x), ompemenenHad mpu A, <x<B, HaspipaeTcH PeWleHWeM 
ypaBpHeHHa (2) c HadaJbHbIMH JaHHBIMU @ (X),” Yo: Yamane Y pee ys 
CJM * y (Ao) = Yor Y (Ap) = Yr ++ 2 YD (Ay) = ¥,,,-, UY (%) YROBAeTBO- 


* Tlow, mpov3BoqHOh B KOHUe OTpesKa 3feCb HM BCIOAy MaJee 6yeM MOHMMaTb OJHO- 
| CTOPOHHIOIO MpOMSBOAHYt0. 
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| 


i 
} 


pet ypapnenuio (2) mpu Ap x <B, mpwyeM, ecu *z Ag, a x — Ai(x)< Ao, | 
To BMecTo y(/) (x — A; (x)) cmleqyeT B ypaBHeHue (2) nogcTaBaaATh (x — A;(x)). 1] 
(Moxno Ha Kaxkyom Ey 3aqatb m;+ 1 MpOv3BOubHbIX (pyHKuM @ , (x) 


} 


| 


Qa )iee Pye) KOR Ada A, (*)<( Ap, MomaraTb y(x—A (x)= 
= 9,, (x —A, (x)). Unena Yo, Y1,-++> Yn, -, MOXKHO TakxKe 3aaBaTb MpoOus- 
BOJIbHO. ) 


3yecb pasOupaetca cuyuali, Kora ypaBHeHHe (2) pa3pellIMMO OTHOCH- 
TebHO y!) (x): 


ye) x = f(x, y(x),..-, yo (x), y (x —Ai(x)),..- 
1 u(x — Ag(X))seoes Y(%— An (2))> + 2a YO (K— An (x). 3) 


O603HauHM A = My) — BL. 

YpaBHeHuHa, JIA KOTOpbIXA>>O, HasbIBalwTCH YPaBHeHUAMH CH 
Z3anma3s3QbiBaluumM apryMeHTOM. YpaBHeHHA, IA KOTOPDIX 
} = 0, HaspiBajorce YPaABHeEHHAMH HeHTPpaAbHOrOTHUNa.|f 
Y paBHeHuA, JIA KOTOpHIX A<_0, Ha30BeM YPpaBHeEHUAMH OTe Pe Ka-|f 
iomero wvTuna. B vacrHocTu, ypaBHeHHA C OMepexalouluM apryMeHTOM | 
(cm. (*), ra. 5, § 1) B Cay4ae BO3MOAHOCTH NPHBeAeHUA HX K BUY (3) OKa3bI- } 
BaloTCA YPaBHeCHHAMH ONepexKalouslero THMa. 

§.2. Cy W613 OBA HH 6. OM MCT Beha OCT bw Ta age 
KOCTbpelleHHH WH HeNpepbiIBHaA 3aBUCHMOCTb OT Ha 
Ya bHEIX MaHHBX BCT yYae NPHMEHUMOCTH METO ZA) 
nocm@eLoBaTeAbBHOTO HHTeCrpupoBaHu A. Mertor nociejo- 
BaTeJIbHOrO HHTeErpHpoBaHHA (MeTO WarosB) WIA clyuadt, KOra NpaBanw uacTb 
y PpaBHeHHA 3aBHCHT OT OAHON (PYHKIWHM 3alla3AbIBAHHA, H3BeCTeH (CM., Halpu- 
mep, (1), ra. 5, § 2). B aTom naparpade Meroy mMocueqoBaTebHOrO MHTerpH- 
poBaHHA MPMMeHAeTCA B CYUae, KOra WpaBad YaCTb YpaBHeCHHA 3aBHCHT OT 
HeECKOJbKUX (YHKUMM 3ana3biBaHHA. 


@Myuxuun A, (x), A, (x),..., An (x) HempepbiBHbl. 

Ilyetb (Ay, A) — MakCHMaJIbHbIM HWHTepBaJI C JIeCBbIM KOHIOM B TOUKe A, 
Takon,, uTO, ecm x @ (A,,: Ay), TO x — AZ) CE, Gil, 2 ae OGoans 
uyM Fy =(Ap, Ay], Fy= Ey U Ey. Tlyctb Takum o6pa3o0m  onpesesenpi 
Aj, Agsas- 5, Any,  MaomecTBa 32), By, o., Ep Fy ee 
Tora (Ar—1, Ar) — MaKCHMaJIbHbIM WHTepBasl C JIEBbIM KOHIIOM B TOUKe Ap;_, | 
TaKOH, 4TO, ecmH x€& (Ana, Ar), TO” %—= Ay (x) GE (i= 12, Sere 


amg | ee ee Kee 
fe 

asa Toro utToOnt otpesok [Ap, B] MoKpbIBaJICa KOHeYHBIM UMCIOM MHO- 
*KecTB Er, HeEOOXOAMMO MU JOCTATOUHO, YTOGHI AA Kaxwgoro i= 1, 2,..., 2) 
mu6o A; (Ap) >>0, smu60 A; (A,) = 0, HO cyllecTBOBaI OTpes0K [Ag, by 
TakoH, uTo x — A; (x) < Ay mpu x €[Ap, Aj] uw yTO6E A; (x) > 0 (i=1, 2,..., n) 
mpu x €(A,, B). 

PemteHve HaxOJMTCA NocsIeqOBaTebHO Ha MHOMmecTBax £,, Es,..., Ex,..., 
mpHveM Ha KaxKJOM Ware HaxO*KeHwe pellieHHs ypaBHeHua (3) cBosUTCA 
K MHTerpHpOBaHHio OObIKHOBeHHOrO u*ppepeHUMabHOrO ypaBHeHHA 6e3 3arMa3- 
WpIBaHwH. Ec Ha kKaxkJOM ware pellenve 3aqauu Kom eguHctTBenuo, To | 
€HHCTBEHHO pelleHve 3agqauu Kowm aid ypaBHenusa (3). 

OGosHauHM MHOMKECTBO BCeX TaKHX ToueK x, 4TO x —A;(x) =A, no 
KpalHell Mepe JIA OHOH M3 cynkuni A; (x), uepes X,; MHOxKeCTBO BCeX 
TaKHX ToueK x, 4¥TO x—A;(x) NO KpaliHeli Mepe Ama OHO us cdyHKuNit 
A; (x) mpwnaniexut K X,, 0603HauyM uepes Xy; ecm TAKUM O6pa30M ompe- 
feneHbl X 1, X9,..., Xj4, TO Xj;—MHOXKeCTBO BCeX TaKMX TOYeK x, 4TO 
x —A;(x) mpwnaqiexuT kK X;_, no Kpaline Mepe WIA O2HOH u3 cbyHKuHii | 
Ai (x). Ecm ynxunn A; (x) (= 1, 2,..., n) oTmMuHE! oT HyAA Ha HeKOTO- 
POM CePMeHTe C JeBbIM KOHILOM B TOuKe Ay HM rpacbyK KaxKAOM M3 HUX Mepe- 
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pekaeTch ¢ moO0H mpsaMol c yraoBbM KoxbipulneHTom, PpaBHbIM eHHULe, 
KOHEYHOe YHCNO pas, TO Ha STOM CerMeHTe J@KHT KOHeYHOe YNCIO TOUeK, 
ApWnaeKallHx MHOKecTBaM Xj. 

} Tonoxum y, (2) = sup E(t, t— A, (t)<(z.tl>2} a 7, (z) =, ecm d10 
MHOKecTBO MycTo. O6osnauum T(z) = max C2 Meee NO bs om al aA eS ean 2 


IWwign 

“> 1G A ee Lp. Ay a (Abs TQ], Aly = (LP, T's], ered poe (Peers Pel 
depes E, u Ay, Syqem o6o3HauaTb nepeceuenua MHOxKecTB E, u I, co BCeMH 
MHOKeCTBAMH X ;. 

' Teopema 1. ITycme na mxoocecmee E, Havanonaa qynKyua Oude- 
jenyupyema 1 >u pas, dynxyuu f u A; (x) (i=1,2,..., n) Ouddepen- 
qupyemol NO ceoum apeymenmam I+ (k—1)k—wp pas u cywecmeytom pe- 
UeHUA OObLKHOBEHHELX Oudbepenyuaabnolx ypasbHeAuli, noayuarowuxca npu 
\tpumeHeHuu memoda nocaedosamearbHo2eo uHKmeepuposanua. Tozda, ecau 
~<0, mo pewenue y(x) ypaeHenua (3) Ouddepenyupyemo 1+-kd pas xa 
mHoocecmee E,; ecau hK>O, mo pewenue y(x) ypasHenua (3) Ouddepen- 
\yupyemo 1+ kd pas Ha muoocecmee Hy. 


Teopema 2. IHycinb 9 (x), Yor Yas++ +> Ym & 9 (%)s Yor Ytse+ +s Yn a 


la4uaNbHble OaHHble, a y (xX) u y(xX)— pewenuaA, Um coomeemcmeyrwuue, U 
hycmo BblnOAHeHbL §Ycaoeua meopemol | U, Kpome mozeo, pelueHuUA OO6dIK- 
§oseHHolx Oudqbepentuaabnolx Ypaenenuli, noAyarolumUuxca npu npumene- 
uu = =memoda nocaedosameabHoed UNMeepupobaHUA, HeNnpepbleHO  3aéU- 
kam om  Hauanonoix ycaoegutt. Toeda, Kakoéol 60 nu O6olau ¢>0 
i Hamypanenoe uucno k, cywecmeyem maxkoe 4ucao d= 4(e, k) >0, «mo, 
fee le) —eP wis (fj =0, 1,...,65 Su), |y,—y, <8 
fi =0, 1,..., my—1), mo |y?(x)—y(x)|<e (j=0, 1,..., 1+ A) 
fepu x E, O”AK<KO u npu x€ Hy, Oran A> 0. 

§ 3. CymecTBOBaHHe, €AMHCTBEHHOCTb H HenpepbiBHas 
sABHCHUMOCTb OT HavaJbHbIX JMaAHHbIX PeWleHHH Auhpepern- 
[L\WasbuHbIX ypaBHeHHH HeHTpawJbHOTO THNAa B Cuyuae, Kora 
MeTOR mocmeqoBaTeAbHOrO UHTeCrPHPOBaHHH He MpMe- 
imuM *. Byyem paccMaTpHpaTb cHcTeMy f ypaBHeHHH nepporo mopsyKa, 
OTOpad B BeEKTOPHOM (opMe 3amucbiBaeTCH B BUe ypaBHeHHs 


ae mea (eee Ce A tA eg OU NS) Jomo 
ty (kX — A(X) Y IX — Al ()), = ..:), (4) 


hye G— Bextop-bynkuua ot x u 2m-+ 2p-+ 1 BexToposB y (x), fe ea 
mx —A;(x)) GG =1, 2,...,m); ye —A,(%)), oy (% —Aj®)) Gls 2 Pp). 
| Qynkunu 3ana3qbipaHHA OyfeM CUMTaTb MpWHafwex*KallwMu K OHOH H3 
jyx rpynun. PynKuwa neppow rpynmp A; (x) (i =1, 2,..., m) oOnanator 
rem cBolicTBOM, uTo x—A;(x)>>Ay Ha HeKOTOpoM uHTepBasie (Ao, B:) 
smpapa oT TouKH A,. PynKkuuu Bropow rpyunpi A; (x) (j = 1, 2,..., P) TAKOBBI, 
iro smH60 6 A;(A,)>>0, mw Torgqa HeoOxoqHMO cCyleCTByIOT  HHTepBadIbl 
A,, Bj) cupasa oT Touxu A, Takve, uro x —Aj(x)<(A, mpu x €(A), Bj), 
qoo A,(A,)=0, Ho Bce xe cyllecTByioT MHTepBabl (Ay, Bj)  cmpaBa 
bt Toukw A, tTakue, uTo x—Aj(x)<(Ay mpu x€(A), Bj). Ha Hayanp- 
HOM MHOKecTBe gafaeTCs HavalbHait BeKTOP-PyHKIMA & (x). O6o03Ha4quM 
IB = min (B;, Bj). 


Tycrs x€(A,, B). Torna x—Aj;(x)<(A) M_ BMecTo y (x — A; (x)) 
|’ (x — Aj; (x)) B ypaBHenve (4) MOXHO MOACTABMTb M3BeCTHbIC o (x — A; (x)) 
o’ (x — Aj(x)), BCMegcTBHe vero ypaBHeHve (4) MOxKHO 3allncaTb B Bue 


> 
> 


* Jlist ypaBHeHuii Cc 3ana3qbipalouluM apryMeHTOM COO eee? B 9TOM 
pyuae JlOKasbiBaloTcA OObIYHBIMH MeTOAaMu (cm., Hampumep, (7), Tv. wy SS Bp 
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/ 


/ 
y' (x) = g(x, YR)... OO Ar), - +2 YH — Ae), ---) (88 
(elec sag iD 
Uro6pi ypasneune (5) uMevio pellieHve c HavaJIbHbIM 3HaYeHHeM Y , H MpOHSBOTHOH | 
OT pelieHHA B HavaJIbHOlt TouKe, paBHOH y’,, HeOOXOJMMO,¥TOOI y’, ObIsO. 
jelCTBUTeJIbHbIM KOPH€M KOHEYHOrO BeKTOPHOrO YPaBHeHHs OTHOCHTCJIbHO 2 


2 OA PO ee eee (6) | 
O6osHaumm pi= inf DA,(x), rge DA,(*) ecTb HMKHee TIPOV3BO]HOE | 
Po Aladin bore a 

yucno dyHKuMn A; (x) B TOUKe X. 
Ecam z—/-mepubili BexTop, To |z| = max |2Z;|. 
1<i<cn | 
Teopema 3. ITycmo y', ecmo OeticmeumerbHolll Kopend ypaeHenus (6), | 
PYHKYUA (ty, Ua,. ++ 5 Urmyy) yooeremeopsem ycaoeuio JTunwuuya no} 
Uy, Us,.--, Uamte € KONCMAHMAMU P, G, Ty, To,+-+s Tims Si, Sar+++> Sm} 
6 HeKOMONoll OKpPeCcmMHocmu mo4KU (A, Yar Yar >>> Y a> Ye vinins Ua) Uo 
wecmeyem makoe €(A, B], «mo pb, => 0 en a ORO 0) 
4 | 

a aaa i Nese 

he== max s,(l—pi)< =. (7) 

1<icm 


Toeda cyiwecmeyem Ha HeKomopom noayurmepeane [A,, Ay +h) edux- 
cmeenHoe HenpepoleHo Ouddqepenuupyemoe pewenue y (x) ypaenexua (5) 
C HAUANbNbIM sHaKeENUeM Y,, NpouseodHot, paexou y', @ mouxe A, u ydo- 


enemsopsuowet ycaosuro JIunuuya na [Aj, Ay +A). 

Teopema 3 sBJAeTCH O606UleHHeM TeOpeMbl, WOKa3aHHOH B padoTe (?), 
KOTOpad nosyyaeTca M3 Hee mph m=1. B sToH paOoTre mpuBeyeH TakxKe 
mpuMep, Korga yxxe mp s(1—yp,) = 1 HapyulaeTca eqMHCTBeHHOCT 


Ilyctb Temepb B ypaBHeHun (5) m=2 u C*yHKOMM 3ana3bIBAaHHA CBA3aHb! 
cooTHoileHvem A, (x) = A; (x) + A, (x — A, (x)). Torga B Teopeme 3 ycuo- 
Bue (7) MOXKHO 3aMeHUTb yclopuem s (1 — wz) <3/.(V5—1, rage s=max [S), Sp, 1]. 
K ypaBHeHusM 9TOrO BHa MpHBOAATCA ypaBHeHHuA Olnepa pH perlennu 
BapWallMOHHbIX saad B Cylyyae, KOra NOAbIHTerpasbHai (cbyHKUMA 3aBHCUT 
OT OfHOrO sana3ybiBaHuA (cM. (1), ra. 6, § 3). 


Teopema 4. I/ycmb ébinoaHeHbt Ycac6ua meopemol 3 u Y’, ecMb KOpeHo 
ypasrenusn (6), coomeemcmeyroujut snauenuio y,. Ilycme ypasnenue (6) onpe- | 
Oeanem 2 Kak Henpepolenyto yHKYUIO om Y, 6 HeKOMOpolk oKpecmHocmu Y a 
Ecau ama ynkyua mHoeo3sHa4Ha, mo nycme NenpepeleHa ma ee Beméeo, Ha 
Komopol Aencum Y',. 

Toeda, ecau sadaHo npousé6onbHoe 4UucAao 2e>>0 wu xNeKomopoe X, 
Ay<.X <A, +h, mo cywecmeyem makoe 8>0, mo, ecau Ya Yale 
mo cyiuecmeyem maKkou KOpeNb Yy', YpaeHenus (6), Coomeemcmeyiouuti 3na4e- | 
HUIO Y,, 4MO OAR pewenuli y(x) u y(XxX) ypaenenua (5) C NaYaAoHOIMU 3Ha-_ 
WeHUAMU Y, UY, U NPOUSEOOHL MUL 6 HAYANHOU MOUKe, PaBHbimu Y', U Tee 
eoinoannemcn |y(x)—y(x)|<e uly’ (x)—y’ (x)|<e npu AV<x<X. 

Ecim mocuie MpwMeneuua teopembl 3 usM 4 B3ATb TouKy A, +h 3a Ha-| 


YaJIbHY10, TO CTaHeT BO3MO?KHBIM MeTOR MOcweXOBaTeJIbHOrO WHTerpHpoBaHHa | 
MH MOXKHO DPHMeHATb Teopemy | um 2. | 


Ilocrynuso 
17 I 1958 


UWMTHPOBAHHAA JIMTEPATYPA 


; 1s SP Ss c Poume m, KauecTBeHHble MeTOgbI B MaTeMaTH¥eCKOM aHasu3e, 1955. 
T. A. Kameuncxuit, Yu. gan. MIY, matem., 8, B. 181, 83 (1956). 
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Hoxaayn Akagemun wayrx CCCP 
1958. Tom 120, No 4 


_MATEMATHKA 


A. M. OJIEBCKHH 


O JIMHEMHbIX METOHAX CYMMUPOBAHHSA 
(ITpedcmaeaeno akademuxom IT. C. Aaexcaxdposom 25 I 1958) 


| 8B 3amerke MpuBOAATCA HEKOTOPble Pe3YJIbTATHI, OTHOCALLHECH K CYMMHPO- 
}BaHHIO NMOCMeOBaTeIbHOCTeH MaTpHulamu Tenuta. 

Onpexeneuusa. MarpunaA cuapuee B, ecan kaxkjaa nocue- 
) KOBaTeJIbHOCTb, CyMMupyemad B k kOHeuHOMY Mpexesy, cymMupyerca A kK TOMY 
)2Ke CamOMy lIpewery. Ecu 9To cBolicrBo pacnpoctTpaHeHo Takxe Ha moceso- 
§ BATeJIbHOCTH, CYMMHPYeMble K O€CKOHEYHOCTH OJHOFO 3Haka, TO TOBOPHM, UTO 
pMaTpula A BNOMHEeE CHabHEe B. Drementh Matpuub A mb OyZem 
) OOO3HauaTb Q;;, Te WHeKc i ecCTb HOMep cCTpOKH, a j — HOMep cTomOma. 
| Marpuua A HaspBaetchH HOPMATIbHON, ecnn a; = 0 (i<j) u ay; 0. 
jllenouxy matpum A; Ha30BeM BO XeHHOH, ecau A;4, cubHee A;. 
| AHalorv4Ho onpeyemseM BNOTHeE BOKeHHY IW IMenouky marTpHll. 
| Hopmbl MaTpHl, 6yem o603HauaTb 


|A}=sup >) {az}; || Al] =lim >} |@ 
L j=1 L j=1 


§1.Teopema 1. I[lycmo sadaHo npouseorbHoe cuemHoe mitooiecmeéo 
mampuy Tenauya u pacxodsamutica Ha mHoxcecmee E dbynkuuonarbHoltt pxd, 
I “AeHbl KOMOPOeO O2paHuteHol Ha amMomM mHOgCecmeée. To2da Me DKOY WACHAMU IMOZO 
| p10A MOCHO MAK BCMasuINb’ HYAU, 4“MOOHbL NOAYYLeEHHOLUL PAO HE CYMMUPOBAACA 
| HU 6 OOHOL mouke mHoocecmea E nu OOHOL U3 3A0AHHOLX mampuu. 

B cayuae, Kora BCe MaTPHUbI COBNafaiwoT, a WIeHbI PAfla — KOHCTAHTHI, 
} MONVYuYaemM pe3yJIbTaThI, CcOepxKalHeca B (1). 

» Caenmertsue 1. Paccmorpum dyuKunto ® (x) € L(0, 2x) c Bcrony pacxo- 
aamumca payom Dypbe (npumep A. H. Koamoroposa (?)). M3Becrno, uTo 
i pan Dypbe cymmupyerca mouru Bcwoxy meroyom (C, 1) (reopema Deepa — 
JIe6era). Bmecre c Tem u3 Hallet Teopembl culeyerT, uTO pay Pypbe yHkuHU 
}@(x) MOXKHO Tak pa30aBHTb HYJIAMH, UTOObI OH HUIe HE CYMMHPOBaJICA HU 
|OJHUM U3 MeTONOB (C, «). 

| CaegacrTrsBue 2. Paccmorpum pag c uacrHpimu cymmamu |, 0, 1, Q,... 
|B npumeneHuu K Hemy Hallla Teopema UpescTaBsiaeT COOK OCOOOmeHMe TeOpe- 
impr IIrefinray3a (?) Ha cily4ali cuerHoro MHOxKecTBa MaTpH. Menno, Nowy- 
idaem Culexyroulee YTBepxKMeHHe: cytyecmeyem nocraedosamenbHocmb, COCMOAWAN 
u3 COUHUY U HYAet, He CYyMmMUpYyemMaA HU OOHOL U3 HAaNeped 3adAaKHOZO CHeMHOO 
/mHoocecmea mampuy Tenauyd. 3aMeTHM, UTO STY MOCeLOBaTeIbHOCTh BCer Ma 
| MO2KHO BbIOpaTb Tak, UTOObI OHa He COepKala HU OAHOM TPOMKU MOCMeOBa- 
TCJIbHBIX HYJIeH WH NOCMeAOBAaTeJIbHbIX eCQMHHLL. 

Yxaxkem, uTO Teopema | Moxer ObITh HCNONb3OBaHa MPH AOKasaTeJIbCTBe 
| HEKOTOPbIX TeOpemM O GOe3yCJIOBHOH CYMMMPyemocruH. 

| § 2. CneqcrBue 2 moKa3bIBaeT, 4YTO CyMMa MlOseli CueTHOrO MHOwKeCTBA 
MaTpul Teriulla COxXpanaer CYeCTBeHHble YepTb! MOA OMHOM MaTPHILbI. 
'B cBaA3H C 9THM eCTECTBEHHO NOCTABHTb BONPOC O HaKPbIBAaeMOCTH CueTHOFO 
MHOXKECTBa MATPHU, T. €. O MOCTPOeEHHU MaTPHILbI Oosee CHIbHOH, YeM CUeTHOe 


704 


MHO2KCCTBO JaHHbIx. MspecrHo, YTO B CaMOM OOLeM BUJle STOT BONpPoOc pelllaeTcs 
OTPHaTebHO (CM., Hampumep, (*)). JlkoGonbiITHO, OAHAKO, HaHTH YCJOBUA, Ip 
KOTOPBIX 3ajlaya uMeeT pelllenue. Hac, B YaCTHOCTH, OyeT MHTepeCOBaT 
BOMPOC O Hak PbITHH IeMOUKH BJIOMKEHHIX HOPMAJIbHBIX MATPHI Terni. Mox: 
HO JOKa3aTb CYUeCTBOBaHHe HeHaKPbIBAeMOH WenOUKM TaKUX MaTPHIL (B T1p0) 
crpaHCTBe OrpaHHYeHHEIX NOCMeOBaTeIbHOCTeH STOT PakT CilekyeT U3 PESyJb» 
tatos (4)). Jlocrarounbie yCOBUA HaKPbIBaeMOCTH TaKOl WenouKH OyAYT M09 
JIYYEHI Jasiee Kak CeNCTBHe Oosee OOMLMX TeOpeM. | 

Teopema 2. I]ycmb OaHo cuemnoe MHAOdICeECMBO NPOUSEOAbHOLX MAaMpUty 
Tenauya C;. O6pasyem nosoie mampuyot A; = C;-C;1...C,:-Ay. Toeda, OAs 
moeo, umobbl cywecmeocsana mampuya Tenauya 6onee cuaoHan, “em ece A} 
6 npocmpancméee OepaHuMeHHlx nocaedoeamedroHocmett, Pocmamo4nHo é6olNoA 
HeHUA Hepasencmea 


sup||C;..-Cj4o-Cj4i] = (J) <o. (1) 


LH 


Teopema 2 cogepxuT B ceOe pesysbTaTbl (°). YcuJOBHe, cojepzKalleecs 
B (°), cuienyrousee: 


[[icil<e. (2) 


i=l 


Ycuopue (1) wpe (2), mockoulbKy 


(emt Oie NT (ole ene 


k=j-+1 k=j+l 


. 


JA MpOw3BOUIbHBIX MOCJIeMOBaTeJIbHOCTeH aHaslOrHuHaH TeopeMa MMeet 
MeCTO, e€CJIM MaTpulbt C; KoHeuHOCTpOoUHBI. MmMeHHoO, cnpaBeyIMBa Teopema 3. 
Teopema 3. JIycmb OaHo cuemHoe mHOdeCMBO KOHeLHOCMpPO4Holx 
mampuyu Tenauya C;. Toeda Ona moezo, umo6bol cywecméeoeana mampuye 
cuaonee @ecex A; =C;-C;_14...C,-Ay, Oocmamouno, umo6ol Oolao0 BbINOAHEHC 
ycaoeue (1), 
Tlociequio10 TeopeMy IIPHMCHHM K MOCTaBJIEHHOMY BBILe BONpocy O HaKpbi- | 
THM BJIOXKCHHOM WeNOUKM HOPMaJIbHbIX MaTpH. IIpeqBapuHtTesbHO ccbopmy.u-+ 
pyeM siemMy. | 
Jiemma. Ilycme A u B—d6e Hopmaronole mampuyot Tenauya u A\ 
cuaonee B. Toeoa A=CB, ede C— mampuya Tenauya. 
Viz memMbl cyleqyeT, UTO m06ad WemouKa BJIOMKCHHBIX HOPMAJIbHDIX MATPUIL 
MOXKeT ObITb NOJlyYeHa KOHCTpyKWMeH, ykKa3aHHOH B Teopeme 3. Vcxoya u3 
9TOrO, MOyYaeM CJIeyIOWMe JOCTaTOUHbIe yCOBHA. ; 

Teopema 4. JTycmb A;—yenouka 6AO02CHHOLX HOPMQANSHOIX mampuYy 

Tenauya. Ecau @binoaneno ycaogue sup||C;;||= H (j)<00, ede A; =C;;Aj;,\ 
tS] | 
mo cywecmeyem HOpmMaAbHan mampuua, Ooree cuAbHan, uem @ce A;. | 

H13 Teopembi 4, B YacCTHOCTH, culeqyeT, 4YTO cylumecmeyem mampuya, cym-| 
mupyroujan Arob0e Haneped 3adaHHoe cuemHoe mHosIcecm6o nocaedogameAbHO- | 
cmeu. : 

§ 3. Teopema 3 okasbiBaeTca NovlesHOli MpH paccMoTpeHuH BOMpocos, aHa- 
NOTPMYHEIX H3JIOKCHHBIM B TpefbyuleM Maparpade, HO OTHOCHTeNbHO NOHO 
HaKPbIBaeMOCTH IeMOUKM BMOJIHe BJIOMKeHHDIX MaTpHI. JloOonbiTHO, uTO Ha 
STOT Pa3 OTBET OKa3bIBAeTCA MPHHUMMMaIbHO WHIM, 4eM B CJIyyaaX orpaHH- 
yeHHOH (*), Hw OObINHOM (TeopemMa 4) HakpbIBaeMocTH. 

Teopema 5. JTycmb Oavo cuemnoe mHoocecmeo enoane peeyAAPHolx 
KOHEXHOCINpoUnolx mampuy C;. OOpasyem noeoie mampuyor A; = Cy-C;_,... 
...C,-Ay. Toeda cywecmeyem mampuya enoane 6onee cuAbHaA, Wem @ce Ai: 
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U3 teopempl 5 cuemyer: 


| Teopema 6. Jaa anm6ot yenouku enoane 6a0 9eHHOLX HOPMQNOHOLX 
| mampuy Tenauya cyiwecmeyem mampuya enoane 6oaee CUNbHAA, “em BCE 
MamMpulyol YyenouKu. 

OrmMeTHM IIpHMbIKatouly10 Ccioa Ho (pOpMyHPOBKe, HO TpeOyrouLy1o HHOFO 
AOKasaTebCTBa Teopemy 7. 

Teopema 7. J[as aboti yenouku enone BAODCEMHOIX NOAO OKUMCAbNOIX 
| mampuy Tenauya (ne 0023amenbHo KOHeLHOCMpOLNOLX) CyLEcmeyem mampuya, 
} Komopan O2paHu4enHO CuAbHee UX BCeX B COBOKYNHOCMU. 
| § 4. B sTom naparpade mbl paccMoTpuM Bompoc 0 CyMMHpOBaHHM KoHeY- 
f HOrO MHOKeCTBa MOCMeOBaTeIbHOCTeH K 3aaHHbIM 4uNCJaM. J)a orpaHu- 
f YCHHDIX MOCIeEOBaTeIbHOCTeH OH Obl HaHOoNee NOHO M3y4eH B pa6oTe 
mA. JI. Bpyauo (*). Mbt paccmMoTpuM 9TOT BOMPOC AIA MPOHSBOMbHbIX MOC eLO- 
| BaTesbHOcTeH. 

OueBHaHO, 4TO B Cly4ae JIMHeMHOM 3aBHCHMOCTH MocTeqoBaTembHOcTel 
(MOCI€NOBaTeIbHOCTH HasbIBalOTCA JIMHelHO 3aBHCHMbIMH, eCJIM CyUlecTByeT 
HeTPHBHaJlbHak CXOJAMLAaACA UX JIMHeHHaA KOMOHHalluA) OOCOUIEHHbIe Mpe- 
AeIbl, WOCTaBJIAeMble MaTpHuleH Tenuta, NOJYHHAIOTCA TOM %*Ke IMHeHHON 3a- 
Bucumoctu. Ilycrb Tenepb WaHHble MOCeOBaTe/IbHOCTH JIMHeHHO He3aBHCHMBI. 
| Oxa3biBaeTca, UTO B 3TOM CuyYae 3ajaua BCerya uMeeT pellleHue. 

Teopema 8. Jlycme 3sadaxo m+n aunetino Hesaeucumolx nocaedosa- 
menbnocmet gi (lck<m-+n; i = 1, 2,...) um 4ucerah,. Toeda cywecmeyem 

HOpManbHaAn mampuya, cymmupyrouwan ai (l<kgm) coomeemcmeenno K hy 

Pu He cymmupyiouan ab (m+1<k<gm-+n). 

B cayuae, Kora BCe MOCeLOBaTeJIbHOCTH OFPaHHYeHbl, MOJyyaeM COOT- 
BETCTBY!1OU[He pesybTaTH! A. JI. Bpyquo (*), 1p 3TOM AOKa3aTebCTBO MOKET 
6bITb TIpoBeXeHO Mpoute. 

OrmeruM, 4TO pe3yJIbTaTbI 3TOFO Naparpada MoOryT ObITb ONpeeeHHbIM 
o00pa30m OO6oOmleHbI Ha CayuaH CueTHOTO MHOXKeCTBa MOCJeOBaTeJIbHOCTEH. 

§5.Onpenzenteuune. AApom orpaHuyeHHOu NocelOBaTe/IbHOCTU 
Ha3bIBaeTCA MHMHMMAaJIbHbIM OTPe30K, COep Kall ee 3aMblKaHue. 

B sTom Maparpade bl ciopmyiupyem ofHy TeopemMy O sApax (orT- 
MeCTHM, UTO OHA MMEET OTHOIeHHe K HCCJIEAOBaHHIO BOMpOca O NOJHOM HaKPbI- 
BaeMOCTH JByX BMOJIHe PperyJAPHbIX MaTPHI). 

Ha3oBem 2Be MaTpHIbl COBME€CTHBIMH HA OCCKOHEYHOCTH, 
€CJIHM He CYMECTBY eT MOCIeAOBaTeJIbHOCTH,CYMMHUPyeMOH OHOH H3 HUX K --0O, 
a [pyrohk kK —oo. 

; Teopema 9. JIycmo A u B — O6e mampuyo Tenauya, coemecmnole 
na OeckonetHocmu. Toeda Onn atooott o2paniuueHHott nocaedoesamerbnocmu t; 
Opa nocaedosamenbHocmeti A(t;) u B(t;) nepecexatomca. 

CaenetTsue. Jipe Mpou3BOuIbHble COBMeCTHbIe Ha OCCKOHCYHOCTH MaTPHIbI 
Tenia OrpaHHyeHHO COBMeCTHBI. 

B 3aKsoueHHe aBTop ucKpeHHe Omarogaput II. JI. Yabanosa 3a Ooubtlo0e 
BHUMAaHHe HM IeHHbIe KPHTH4eCKHe 3aMeuaHHA. 


MocKoscKHit rocyapcTBeHHbIH YyHHBepCuTerT Ilocrynuso 
um. M. B. JlomoHocospa 10 I 1958 


WMTHUPOBAHHAA JIMTEPATYPA 


1B.M. LapescKkuil, Marem. cOopu., 7 (49), 3, 549 (1940). * A. H. Koamo- 
TOopos, C. a 183, 1327 (1926). *H.Steinhaus, Prace mat., fi Zope aL) 
, Marem. cOopH., 16 (58), 2, 205 (1945). ° GP eterson, Math. 
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Jloxnaayn AkafwleMun Hayk CCGP 
1958. Tom 120, Ne 4 


MATEMATHKA, 


A. HW. TIEPOB 


O TEOPEMAX EJIMHCTBEHHOCTH JIA OBbIKHOBEHHbIX 
JIMU®®EPEHUMAJIbHbIX YPABHEHHH 


(IIpedcmaeaeno axademuxom A. H. Koamoeopoeoim 29 I 1958) 


B wacrosel craTbe lpesaraloTcd HOBbIe TeOPeMbl CMHCTBEHHOCTH VS | 
TuddepeHuvaibHbIX ypaBHeHHi 


= T(t, x), (1) 


YCHJIMBalollve PA WSBECTHHIX PaHee Mpeqlowenui. | 

Y papueuue (1) paccmaTpuBaeTCA B BeLeCTBCHHOM OaHaXOBOM IIPOCTPaHCTBe | 
E. Tipon3so0qHad MOHMMaeTCHA B CHJIbHOM CmbIcue. Onepatop /(t, x) co 3Haye- | 
Huamu B E mpeqnomaraerca onpeyenenubim npu 0<t<a, ||x — x, || <8. 
Usyuawrca HelpepbiBHble pelleHua, yOBJeTBOpAoulMe ypaBHeHHo (1) mpH | 
O<xt<a HM YMOBMeETBOPAIOUINe Hava/IbHOMYy YCJIOBHIO 


x (0) = Xo, (2) 


B caryuae, korga E — n-mepuoe MpocrpauctTBo, yCTaHOBJIeHHble HH*Ke Mpel- 
JIOMKEHUA MpeBpPalllakoTCA BTeOPeMbI CMHHCTBEHHOCTH WIA CHCTe€M OObIKHOBeH- 
HBIX JuPepenUHabubix ypaBHeHuh. Ecam E — mpocrpancrso moceloBa- 
TeJIbHOCTeH, TO ypaBHeHuHe (1) aBsJIaeTCH GeCKOHeEYHOM CHCTeMOHM OObIKHOBeH- 
HbIX uddepeHuMaJIbHbIX YypaBHeHult. Hakone, ecu E — npocrpauctTBo 
(yHKWui, TO ypaBHeHue (1) — 9TO ypaBHeHHe C 4YaCTHbIMH MPOW3BOXHbIMH | 
(HampuMep, MHTerpo-2uddepeHuuaibHoe ypaBHeHHe). 

Bonpoc 0 cyujecTBOBaHHH pelWleHHi 3agauu (1) — (2) Hamu He paccmaTpu- 
Baerca. Jia cayuaa, korga f(t, x) — onepaTop, HempepbIBHbI no COBOKyn- | 
HOCTH II€P€MCHHBIX, TCOPeMb! CYMeCCTBOBaHHA CM. B (1). Cnyual, orga f(t, x) 
HellpepbIBeH MO COBOKYMHOCTH NepeMeHHbIX JIHWWb mpu t>0, uccneqoBaH 
B. A. Geauxom (7) Id KOHEUHDIX CHCTeM OObIKHOBEHHEIX nddepexUMaJIbHbIx 
ypaBHeHuit. Bes CyleCTBeHHbIX H3MeHeCHHH Ha YpaBHeHHA B OaHaxOBbIXx NIpo- 
CTPaHCTBax MepeHOCATCA TeOpeMbI CyujecTBOBaHHA Kapareonopn (?,*). 

1. Hye uepes A(z) O603Ha4eH HenpepbIBHLIH (yHKUMOHa, OMnpeeseHHbit 
Ha wape ||2Z||< 28, gaa KotToporo 4(0)=0, A(z) >O mpu |jz|>>0. TTper- 
nosiaraeTcA, 4TO Mpwpallenve (byHKWMOHaIa h(Z) MOXKeT ObITb OLeHeHO cule- 
Ty!OUIMM OOpa30M 


d(Z+h) —2(2) <D(z, h) +a (z, hy, (3) 
rye dyHkunonan D(z, A) wempeppiwen mo A u mowyoxHopoyen: 
tD (2, h)< D(z, th), t>0, (4) | 


a *byHKiMonat «(2, 4) Mpa Kax%kOM (HKCHpOBaHHOM 3HaYeHMM z yOBJIeTBO- 
paeT ycnoBH1o 
h) | 

lim at) = (), 

i WA i. 

B kayecrBe cbyHkiwouaia X(Z) MoxerT (burypupoBaTb Jude penuyupy empl 
mo Ppewe yxKywonat. Bo Muorux clyyaax yQOOHO paccmaTpHBaTb passimu- 
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able HOpMbI (aKe Hemupepenuupyemple). B cuyuae, Korga E OJHOMePHO,,. 
yROOuO nouoxUTE A(z) = |z|. Torya 


signz-A, z=40 
D a > ’ , 
MB ai halon 9a sz 


IIpupeqem emule oun npumep. Ilycrs E—n-mepnoe mpocrpancrso, 
e = {21,..-, Zn}, R= {hy,..., ha}. Eco nonoxutp 


n . 1/p 
Sel ped, (6) 


i=1 


(2) = ( 


ro B KayectTBe D(z, A) MoxkHO B3ATB 


Die, ny = [ROP lech l 220; 


i (A), 2-0). 


2. Bo see cTaTbe npeqnovaraetcd, 4TO MpaBat uacTb ypaBHeHua (1) 
JOBJIETBOPAeT YCJIOBHIO 


Dea. eH nlceD a Mamepeee] — a 


pu 0<t<a, |x—x|<8, |y—x|<8, x4y, 1*—y) <yl®. 3necn 
¢—HeKOTOpOe HeOTPHIaTeJIbHOe uMcIO. OTHocuTembHO dbyHKunn a(t) mpen- 
TOJaraeTCH, AUTO 


lim \a)ac< bi) 
; 


t+ +0 


JrHocuTesIbHO dbyHkuwu L(v) mpeqnouaraetcs, uTO OHA HeNpepbipna Mmpy 
J<gu<y, NosoxKutTeltbHa mpu v>>O u 


du 
L (v) Sage 


Se R 


_ Byzem ropoputb, uTo yBa pemienua x(t) u y(t) sagaum (1)—(2) 9K Bu- 
3a IC HTHBI (MpHHayexaT OMHOMY KJlacCy 9KBUBaJICHTHOCTH), eCJIM 


lim#O—v Ol _ 9, (8) 
t+ 0 t 


Jlemma 1. Ecau eoinoaneno ycaosue (7), Mo Ka oOolli KAACC AKBUGAAeHM- 
1olX pewleHutl Cocmoum He Ooree “eM US OOHO2O JAeCMEHINA. 

3. Jaa Toro uTOObI 43 JeMMbI | MOJIYYHTb CAMHCTBeEHHOCTh PeluleHHA 3ala- 
ia (1) — (2), HeoOxoqumO Ha MpaByto yacTb ypaBHenna (1) HaOAKUTL TaKue 
rpaHWYeHHA, IPH KOTOPbIX JIOOble peWeHHA SKBUBAJIeHTHHI. 

Ilycrb, Hampumep, "paBaa uacTb ypaBHeHua (1) onpegzenena npu t = 0, 
(= X), MPHy¥eM PaCCMaTPHBaIOTCA PellleHHA, YNOBMeTBOpAIolNe yPaBHeHUlO 
ipu O<¢t. Torga kaxkple Ba pellienua OyAyT yAoBeTBOpATh ycuoButo (8) 
pu O<k<1. B 2Tom culyuae Teopema eAHHCTBEHHOCTH OyeT HMCTb MECTO, 
ciw B ycnwopuu (7) O0O<k<l. 

Tlonaran & =O, mbl mpuxoqum K Teopeme Ocryga — Tamapkuna (?,°). 
Olee TOUHO, Mb MOyuaem OOOOmeHHe TeopembI Ocrya —- TamapkuHa Ha 
qyual ypaBHeHHH B OaHaXOBbIX MpOCTPaHCTBax. 

Tonaraa & = 1, nomyuaem o606menue Teopemb! PosenOattra — Harymo— 
leppoua (cm. (4)). O606menue nomyuaerca axe MIA Cy4ad KOHCYHOM CHCTeMBI 
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udepeuivasbubIX ypaBHeHuli, Tak Kak JA MOyueHHA ycoBui Pose 
Onatta — Harymo — Ileppoua nyxno nosoxurTb a(t)=0. Lpyrue o600mexn: 
yKa3aHHbIX TeOopeM Ha C1y4ualt OanaxOBbIX MPOCTPaHCTB MOXKHO HaiTH B (°,7] 

BolOupan pa3iHunbimMu dynKuun a(t) u L(v), MOxKHO NOMyINTb OOOOMLEHH A, 
Ha YpaBHeHHA B OaHaXOBbIX IIpocTpaHCcTBax JPyrHxX H3BeCTHbIX TeOpeM eHH 
crBeHHoctH (cm. (4)). Ormerum TakxKe, UTO HCMOb30BaHHe (yHKWMOHaa (6 
MIPHBOAMT K Teopeme, O1u3KOH K yCuOBHAM euncTBeHHOcTH L[BupHepa(®)} 

B ciyuae, Korga ypasuenue (1) cunrysapHo B cmpicae B. A. Ueunka, T. € 
pellleHve yOBJeTBOPAeT YPaBHeHHIO MU mpuO < t<«, ycnosue (8) BbITO 
HACTCA O€3 JONOIHUTCIDHBIX MpeANOMOKeHuu MHWb B CTyuae k = 0. Orme 
THM, UTO B 3TOM Culy4ae (k = 0) 43 slemmb! | BLITeKaeT TeEOpeMa EMHCTBEHHOCT 
WOKa3aHHasd Wiad Oomee yacTHoro Bua ypaBHeHul B. A. Yeunxom (?). 

J\aa csryyaa cuHrysapHoro ypaBHenua mpu O-<Ck<1 Mb Oyyem Jono 
HUTCIbHO TpeqmoslaraTb, 4YTO 


Dix—y, f(t, x) f(t, WINE, M(x—y)) (g 


mpo O0<t<a, |x—x|<8, |y—x|<8, xy. OrxocutenbHo yHKUu) 
N(t, u) Oyqem mpeqnonaraTb, YTO OHA HeMpepbipHa mph OSCtCa, uS> 
u uto N(¢, 0) =0. 
JlemMa 2. Ecau é6oinoanexHo ycaoeue (9), mo Kasdole 06a peweHuA 3 
Oauu (1) — (2) yooeremeopsiom ycaoeuro (8) npuO<R<1. | 
4. B yambuetuux paccyxeHHAx HCNOb3yeTCA elle OJMH BU orpaHnue 
HHH Ha paBylo yacTb ypaBHenua (1). ITH orpaHHyeHHA HMeIOT BUY, 


D{x—y, F(t, x) F(t, y)] <O(t) MA —y)) (10 


mpu O<t<a, |x—x <8, y—x|<B, xy, A(*—yY)<8. 3zec 
O(¢t) Hempepbinua HM MomoKMTeMbHa pu O<t<a, dyuKuna M (u) (M (0)=9 
HempepbipHa mph O Cu <6 u NoOKUTeIbHa Mpu O<u<6, mpnyuem 


5 

du 
aaa 
0 


[Ipeqnomaraetca Takxke, U4TO TPH MOCTATOYUHO MaJIbIxX t BbIMOJIHeHO HepaBeH- 
CTBO 


t eth | 

d | 
\oma< |, (11) 
0 0 ] 


KaKOBO ObI HH OblIo ¢ >0. 
JlemmMa 3. Ecau 6einoaneno ycaosue (10), mo Kascdole Osea pewenu 
sadauu (1)—(2) ydosremeopatom ycaoeuio (8), 6 Komopom k —4ucao us (11), 
5. Kak Mbl yxe yNOMHHaM, OO6beqHHeHHe JiemMbl 1 c ycmOBHAMM eqHH- 
CTBCHHOCTH KJlaCCa SKBHBaJICHTHBIX pelleHMli JaeT TeopeMbl eHHCTBeHHOCTHI 
pewieHni. | 
Teopema 1. Ilycmb éolnoaneno ycaosue (7), 6 Komopom O0O<k< 1.) 
Toeda pewenue sadauu (1)—(2), yooeremeopamwwee ypaexHenuio (1) u npul 
t= 0, eduxcméeHHno. | 
ITycmb 6binoAHeHo ycaosue (7), 6 Komopom k>1. Toeda Oana eOuncmeen-| 
Hocmu pewenua sadaiu (1)—(2), yoOosaemeopsroweeo ypasnenuto (1) u npul 
t= 0, Oocmamouno, amobel BoinoAXAAOCe ycaocéeue (10). | 
Teopema 2. ITycme ébinoanexo ycaoeue (7). Toeda Oana eduncmeenHocmu) 
pewexusn 3adauu (1)—(2), yoOoeremeopatoweeo ypasnenuio (1) npu t>O0, 
docmamouno, umob npu O<kR<1 6o1a0 ebInOAHeEHO YCAOBUe (9), a npu 
k > 1— ycaosue (10). | 
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6. Ecm Bs ycnopusx teopempr | npa k>1 nonoxmuTs A(z) = (lz, 


| 
D(z, h)=|Al, a(t) =0, b(t) = 1, M(u) = put, «>1 ay TO Mbl TIpHjlem 
‘K Teopeme KpacuocesbcKoro — Kpeiina (7). 


ABTOp BbipaxaeT OylarogapHoctb M. A. KpacnocebcKomy 3a BHMMaHve 
M COBETHI. 


BoponexckaH rocyapcrBeHHpiit Tocrynuso 
YHHBepCcHuTer 29 I 1958 


UWUMTHPOBAHHAA JIMTEPATYPA 


1M. A.Kpacuoceapcexul, C. IT. Kpein, Tp. cemmnapa no dyHKuuouambHomy 
-aHamH3y, Boponex, B. 2 (1956). 2B.A. Ueunk, JAH, 108, Ne 5 (1956). *K.Caratheo- 
dory, Vorlesungen tiber reele Funktionen, Leipzig — Berlin, 1918. * Ix. Caucoue, 
q uddepesuvaibypie ypaBHenusa, 2, WJI, 1954. ° H.T. Werposcxkuih, 


JlekiHH MO TeOpHH OObIKHOBeHHBIX uddepeHuvaMbuBIxX ypaBHeunlt, 1952. ® M. A. Kpac- 
HOcenbcKUH, C.T. Kpetiu, JAH, 102, N21 (1955). *“ M.A. Kpacunoceus,- 
ekwu, C. Tl. Kpetu, Yen. marem. wayx, 11, Ne 1,67 (1956). *® G. Zwirner, Rend. 
Sem. Mat. di Roma (4), 1 (1937). 


Jloxnagp Axkafwemuu nayx CCCP 
1958. Tom 120, Ne 4 


B. A. TIJIMCC 


HEOBXOJMMbIE H JOCTATOYHbIE YCJIOBAA YCTOKYUMBOCTH 
B WEJIOM JIS OWHOM CHCTEMbI TPEX JM®SEPEHLMAJIBHbIX 
YPABHEHHH 


(ITpedcmasaeno axademuxom B. H. Cmupnosoim 24 I 1958) 
B HacToallenh 3aMeTKe PacCMaTPUBaeTCA CHCTe€Ma Tpex ypaBHeHui 


| 
o = y—ax —f (x), Y — 2— bf (x), & = —cf (x), (1 


rye MOCTOAHHBIe Q, buc NlONYHHAIOTCH HeEPaBeHCTBaM 


ab>c, b>0, e>0, (2] 

} 

a HellpepbipHad (byHKWMA [ (Xx) YOBJIETBOPAIOT YCJIOBHIO e@HHCTBeHHOCTH pe 
IeHHH cucTeMbI (1) u O606uleHHOMy ycuoBHio Typpuna 


xf (&)=0., npu x20; 7 (0) = 0. 8 


Cuctemy (1) mpu ycnosuax (2) u (3) paccmatpupan A. IT. Tysos (2), 
KOTOPbIM yKa3aJI YCJIOBUA, JOCTATOUHbIe JWI YCTOMYMBOCTH HYJIeBOrO pellieHH 
B esioM. Ilemb1o HacTosiel pa6oTbl ABJIAeTCH ycTaHOBseHHe HeOOXOJMMBIX 
HM JOCTATOUHbIX YCJIOBHH YCTOWYHBOCTH B ILeJIOM. | 

Teopema. [na moeo «mo6m nyaeeoe pewenue cucmemot (1) 60Lac 
ycmou4uueo 6 YeakomM, HeOoOxodUmMO uU OocMamo4HO éBoINOAHEHUe CAeOYrOLUWUX 
YCAOBUL: 


Jim (7 (x) + \ (x) dx)= +00, (4) 
Jim (—f (x) + (i (x) dx) = + 00. (5) 


0 


JlokasaTesbcTBO ocTaTouHOCTH onMpaeTcs Ha (pyHkito JlamyHosa, mo- 
cTpoeHHyio B padote ('), HM Ha Teopemy, c(PopMyJIMpoBaHHy!o B 3aMeTKe (?7y 

Jtoxaxkem HeoOxogumoctn. IIpexnonoxKuM, JIA ONpegemeHHocTU, 4TO Hapy- 
maeTcA ycsopue (4). Torga cymectByet takoe M>0, uto 


i (<M Aap es (6) 
[los102KYM 
boo 
\ F(x)dv I< 400. | (7) 


0 
Ilyeth Aig a? = 00- c. 
Paccmotpum cnayasia cayuait H > 0. Ilycrb Touka p tasoporo npocrpan- 


CTBa MMeeT KOOPAMHaTbI X= 0, Y= Y) Z—= 2 M BBINOJHeHbI HepaBeHCTBa 
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Giisentiers 28M te, (8) 


IIpopeyem uepes TouKky p mupu t=O rTpaextopmo o(p, t) cucTembi (1). 
3BeyleM Jaiee B paccMoOTpeHHe (byHKILHIO 


u = a’x —ay +2. (9) 
Tpovspoquad oT sro dyHkiwn no t, B3aTad B cumy cucTeMpI (1), HMeeT BUI 
u = — au — Hf (x). (10) 


V3 papencrsa (10) caeqyet, uTo Ha o(p, ¢) BHIMOMHHeTCA COOTHOIeHHe 


t . 
= e~at [uy —H \ feotat) (11) 
: ’ 
PAE Uy = 2% — AYo. 
Ilokaxkem, 4uTo Ha o(p, t) npu ¢t >O0 BbImomHAeTCA HepaBeHcCTBO 

z > 2aM. (12) 


IIpu t= 0 9TO HepaBeHcTBO BBINOJIHeHO, Kak culeqyer u3 (8). TIpegmouo- 
KMM, JTO OHO HapyllaeTca mpH ¢t =t,. IIpu 9TOM, B CHmy HeMpepbiIBHOCTH, 
OXKeM CYHTATb, 4TO Z(t,) = 2aM u npn ¢ €[0, t,) HepaBeHcTBo (12) BpInou- 
eHo. Ilokaxem, uTo Torga Ha O(p, t) npu t €[0, t,] oKaxetca 


y—ax>—. (13) 


JletictButesbHO, upH ¢ =O 9TO HepaBeHcTBO BbIMomHeHO. JionycTuM, TO 
syulecTByeT Takoe ¢° €(Q, ¢,], uro Ha TpaeKTopuu o(p, t) OKaxKeTCHA 


y(t) —ax(t*) = 20, 


HepaBeHcTBo (13) BpimomHeHo mpuH ¢€[0, t?). Ho npu t€[0,2,] z2>2aM 
O IIpeANOJO*KeHHIO, CJIeJOBATeJIbHO, 


y — ax > 2M > f (x) (14) 


ia o(p, t) npu t€[0, ¢*]. Snaumt, mpw takux t x BOMb (Pp, t) BospactaerT, 
1 moTomy upuw t€(0, 7] x >0 na o(p, t). Ho, no npeznonoxenmo, H > 0, 
yTclona u u3 (11) cnenyet, uTo mpu ¢E[0, t] na o(p, ft) u<0. A 9TO 
sHauMT, uTO pH t€[0, f] Bemonnaetca (13). Tlonyyennoe mporuBopeyne 
{OKa3bIBaeT, YTO HepaBeHcTBO (13) BHINOWHAeTCH mpu Bcex ¢ €[0, ¢,]. 

M3 nepapencts (6), (12) u (13) Bpirexaer, uTo npn 7 €[0, t,] Ha 9(p, ft) 
IMeeT M€CTO COOTHOLIeHHE 


iad ta ee a) (15) 


Vurerpupys 2TO HepaBeHCTBO, MOJIy4uHM 
/ 
Z(t) —24 >— a> 

4 oTcioyja HM u3 (8) BbITeKaeT, 4TO Z(t,) > 2aM, uTO NpoTuBOpeuuT oNpeyeue- 
IHIO0 MOMeHTa BpemeHH 7, (Z(ty) = 2aM). IlomyyenHoe npoTHBopeyve uM WoKa- 
3bIBAeT, UTO HepaBencTBo (12) BbINOMHAeTCH Ha TpaeKkTopuu ¢(p, t) pH BCex 
{> 0. Tax kak a>>O u M>0, To orcwga cenyer, uTO 9(p, t) He UpH- 
MbIkKaeT K Hayaly kKoopquHatT. Takum o6pa30M, B paccMaTpHBaeMOM CJlyyae 
YCTOMYMBOCTb B IeJIOM OTCYTCTBYeT. 

O6patumcs Tenepp K cayyato H<OQ. Ilyctb B 9TOM CJy4ae TOUKa P 
AMeeT KOOPAMHATHI X = 0, y= Yy), 2 = 2% MU NycTb 


Zy = Atfy > 2aM + (c—H) +. (16) 
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Tloxaxkem, TO Ha TpaexTopun (p, 7) cucTempl (1) mp t > 
HACTCA HepaBeHCTBO 


y— ax > 2M. 
IIpu ¢ =0 9To HepapencTBo BbImomHeHO. IIpeqmon0xXHM, YTO OHO napy- 
waetca mph tf =?t, >>0, Tak uTO 
y (¢1) — ax (1) = 2M (18), 
WM HepapencTBo (17) BEImomHeHO Tipu ¢ €[0, 44). | 
Viz nepapencts (6) u (17) BbilTeKaet, 4TO Ha TpaeKkTopun ¢(p, ¢) pH 
tf €[0, ¢,] BbimomHAeTCA COOTHOIMeHHe 
dz ayaa) 
dx a Via 
VuTerpupya 9TO HepaBeHCTBO, MOJyYHM 


ii 
2(h)—4 > —F > | 
orciofa u “3 (16) BHIBOA,uM | 
al | 
z(t,) > 2am wicca 7 Fag (19) 


O6patumesa onsTb K papencTBy (10). M3 storo paBencTBa B cuay (16)) 
nowyuaeM jin TpaeKkTopun o (p, ft) | 


t 
ene Heat \ few dt; (20) 
| 


: 

oTciofa wu u3 (17), Tak »%e KaK H B cayyae H >O0, ycTaHoBuM, 4TO nIpe 

t€(0, ¢;] Ha TpaekTopuu o(p, t) oKa3biBaeTca u > 0. Pa3syemmm papeHucTso (10)) 

Ha mepBoe W3 ypaBHeHHH cucTemp! (1), Torga nowy4yHM 
dit a — Hf (x) , 


dx y — ax — f (x) ’ 
oTciola H v3 u > 0 Nomyyaem HepaBeHCTBO 
du Hf (x) 
nS y — ax —f (x)’ 


cipaBeyimBoe Ha ¢(p, t) npn ¢t €[0, t,]. Ilocmequee HepaBeuHcTBo B cuuy (6) 
wu (17) naer 


du H f (x) 
a ene 
Vinterpupya 9TO HepaBeHCTBO BAOJIb TpaekTopuu ¢(p,t) or t=O po 
i= t,, lovryyaem 
HI 
u (t,) — u (0) ery rae 


Ho us (16) caenyet, uto u(0)=0. ostomy u3 nocnequHero HepaBeHcTBa 
uw w3 (9) nowy4yaem 


alax (4) — y(t) +2)<—%. 
Orciojza u u3 (9) BEIBO,HM 


Y (t1) — ax (f:) > 2M, 


4TO MPOTHBOpPeyHT OMMpesevIeHHIO MOMeHTa BpeMeHu ft, (paBeHcTBo (18)). Tlony- 
yeHHOe MpOTHBOpeyve OKasbiBaeT, 4TO Ha TpaekTOpHH o(p, t) npn t >0 
BbINOJHAeTCA HepaBeHCTBO (17). Orcioga cneqyeT, uTo TpaekTopua ¢(p, ft) 
He CTpeMMTCH K Havaly KOOpfuHaT npn t—>-+ oo. CreqoBatebHO, H B 3TOM 
culyy¥ae YCTOHYMBOCTH B WesioM HeT. HeoOxoyumocTb OKa3aHa. 

Ioerynuso 

19 I 1958 

UHTHUPOBAHHAA JIATEPATYPA 
A. Tl. Tys3o08, Beers. JIPY, NM 2(1955). # B. A. Tlaucc, JAH, 101, N1 (1955). 
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Hoxaagn Akagemun nayx CCCP 
1958. Tom 120, Ni 4 


| | /MATEMATHKA 


B. B. MOKOPHbIM 


O CXOMHMOCTH ®OPMAJIBHbIX PEWIEHAM HEJIMHEMHbIX 
MHTEFPAJIbHbIX YPABHEHHH 


(ITpedcmaeaeno axademuxom IT. C. Anexandpoesim 16 I 1958) 


OjMMH 43 OCHOBHEIX MeTOJOB pellieHnit HHTerpaJIbHbIX y paBHeHHM C aHaJIMTU- 
€CKHUMH HeJIMHeMHOCTAMH Obl mpeqviowen A. MW. Hexpacospi (!). Sror meroy 
OCTOHT B OTHICKaHHH PellleHHH B Bue PAOB MO WesbIM WIM ApoOubIM crene- 
AM Masloro Napametpa. Lia nocrpoeHua 3THX PANOB MpumMeHseTcA MeTOL 
eOMpeeJIeHHbIX KOS(PPHUHEHTOB, a 3aTeM JWIA MOKa3aTeIbCTBa HX CXOJMMC- 
TH KOHCTPYHPYIOTCA MaxkOPaHTHble YHCJIOBble PAAbI. OCHOBHAA TPYAHOCTH, 
CTECTBEHHO, 3aKJIOUaeTCA B MOCTPOeHHH 9THX MaxopaHT. Tlocne pa6or 
. MW. HexpacoBa takuve mMaxkopaHTbl JIA pasHooOpa3Hbix ClyyaeB CTPOWINCb 
paOorax H. H. Ha3aposa (Hanpumep (?)), a 3aTemM B paOoTax Jpyrux aBTOo- 
op. B yacrHocTH, BecbMa OOmluH cayualt paccmorpeH ITI. I]. Pri6uupim (°). 

M. A. KpacHoceabckuit BbICKa3aJI PHMOTe3y O TOM, YTO AIA MHTerpaJbHbIX 
‘paBHeHHH OObIUHOrO Busa (paccCMaTPHBaeMbIX B Teopun JIanyHoBa — UImuz- 
a) PopMaJIbHble pellleHuA B BUe PANOB BCera ABJIAIOTCA HCTHHHBIMH PelleHu- 
MH IPH NOCTaTOUHO MaJIbIX 3HAYCHHAX MapaMeTpoB. Ora PuMmoTesa OKasasacb 
epHoH. 

Hacrosiad CTaTba COMPUT COOTBETCTBYIOMLHE TEOPeMb! WI HEJIMHEMHOTO: 
HTerpadbyoro ypaBHenua II. C. Yppicona oOujero Busa 


e(x)=\K ix y, @(y)s al dy. (1) 


Jia NoKasaTesIbCTBa CXOJHMOCTH (POPMaJIbHbIX PeWIeHHH MPHLWIOCb 0606- 
HTb TeOPHt0 (POPMaJIBHbIX CTENEHHBIX PAJOB C YMCJIOBbIMH KOS@DULNeHTAaMH, 
asBuTyto C. Boxuepom u Y. Mapruuom (?), Ha Culyual (OpMaJIbHbIX CTemeH- 
bIX PAOB C (YHKMMOHAIbHbIMU KOSPpuluentamu. JloKasaTebCTBO OCHOBHOK 
eopeMbl OCHOBaHO Ha Ucnomb30BaHuH ueH JlanyHosa — Imugra (°,°). 
13 OCHOBHOFO pe3YJbTaTa CTaTbH BbITeKaeT, UTO JIA MOCTPOeCHUA BCeX MaJIbIX 
‘eleHHit ypaBHenua (1) HyXHO HCKaTb MeTOJOM HEOMpeeeHHbIX Kos Puln- 
HTOB (POpMaJIbHbIe PATI, yAOBMeTBOpAIOMIMe yPaBHeHUlO,— OHH Oy yT HCTHH- 
oO pewenusamn. J[pyrux MaJIbIx pellen uit y paBHeHue (1) umerb He moxert (°). 
PaccmaTpupaetca copokynHocTbh ©, BbiparkKeHHi Bsa 


Rm 
O(M; a) =o(M; ay,.--,%m) = Dy  Phraky (Mab... 0,7, (2) 
Ry+..- +R 1 
de M=M (x,..., Xn) —TOUKa n-MepHoro Ky6a D; 9x,...n,, (M) — bynkunn, 
TIpeevIeHHbIe B D, Wi ,,..., &m — KOMMIeKCHble Mepemenuble. Bpiparkeune (2) 


aspipaeTcA POPMAJIbHbIM CTeMeCHHBIM PALOM C PYHKIUMOHA Ib 
pIMM KoadpunHentama, a o(M; «)—opmMaabuon Cc YMMOH 9TOrO 
sla. OGo3sHauHM Yepes ®° nogxMHoxecTBo ®,,, cojep»Kalilee opMavIbHbie 
TeNeHHbIe PALL! C YMCMOBLIMM KOIppHuMeHTamu. Ilo onmpeyesenMio, pax (2) 
cyesaeT, eCJIM BCE 9p,..n,,(M)=0 B D. 
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Ha Takue pAb! OObIMHbIM OOpas0M paclIpocTpaHAIOTCA MOHATHA PaBeCHCTBs 
mpyx psagop o(M;«) u >(M; «), amreOpamyeckow CyMMbl a(M)o(M; «) 
+ 6(M)v(M; «) c PyHKunOnaIbHbIMy KOIpPuUneHTaMA a(M) u b0(M), npous 
penenut o(M;«)-b(M; «), crenenu [9(M; «)]* uw ABoltHoro copMasbHore 
pata c (popMambHol cymmoi 9[M; >(M; «)). 

B jabHeiiuiem mpennomaraerca, 4TO Bce CPYHKUMM Yr,...k,(M) BellecTBeH! 
Hbl UW HenpeppiBHbt B D. 

Viuterpupopanue (:popMaJibHbIX PALOB ONpeeAeTCH Kak IMO4WJIEHHOE HHTe?+ 
rpHpoBanue ux KOIx<puHeHTOB. B pesysbTaTe HHTerpHpOBaHAA MO HEKOTOPBIM 
M3 TePeMeHHBIX (Xy,-..,%m) MOomyyaeTcA (POpMasIbHbIK CTenmeHHbIH pay ¢ 
(PYHKUMOHAIbHDIMM KOSPPHUMeHTaMM, 3aBUCAULMMM OT OCTA@/IbHbIX M€PCMCHHBIX} 
MW, B YaCTHOCTH, B Clyyae WHTerpHpoBaHuA no Bceli oOmactH D — dopmaitb} 
HbIH CTeMeHHOH pA C YHMCOBLIMM KOSPpPHIMeHTaMH. 

OcHOBHbIe MOJIOXKeHUA TOMOMOTMA (OpMaJIbHbIX CTeMCHHbIX PAOB C YC? 
BLIMH KOSppHIMeHTaMM, paccMoTpeHHbie C. Boxnepom u Y. MapTuuom, ee 

x 


MOTYT ObITb pacmpocTpaHeHbl Ha MpocTpancTBa paALOB c yHKIHOHaJIbHbIM 
Kosurmentamu. IIpeyctapaeTcA eCTeCTBeHHbIM IIPHMeHeHHe TOMOOrMYeCKH 
meTomoB (°) JWId W3y4eHHA B WesIOM MOBeeHHA PeWIeHHH WHTerpaJIbHbIX ypaB4 


HeHWM C aHaJIMTHYeCCKHMM HeJIMHeHMHOCTAMM. | 
2. Ilycrs K (x, y; Z, ©) — PopMabubIh cTemeHHOH pay | 
; ho k 
KW, PA a= Dy), CORRE, Ge, wreta ey | 
Rethy te PR 1 | 
Trie—2 GO 

Brejem oGo3HayeHHa: Kyoo...9(%, Y) = K (%, Y), Kow...0 (%) Y) = Ki (x, y),.- 4 

+ Sho Ko00...03 (x, y) = Hagen (0; y), ey K hghy..By (Xs y) Ao gee Pe ae = 


Rothit..-+Ry,>2 
=I (x, y; z,«) W pacCMOTpHM HeJIMHeHHOe HHTerpadbHoe ypaBHeHHe 


a m 1 
OKs) = \K(, y) o(y; «) dy + bs az \ Ke (x, y) dy + 
0 i= 
i, 8 
oe Ne [xe oes o (ye), elide: (3) 
0 


Iloq topMasbHbIM pelleHHeM 9TOrO ypaBHeHHa OyeM MOHHMaTb Tako 
(POpMaJIbHbI CTeMeHHOH pa (x; %) C yHKUMOHAaIbHEIMA KoaddbulWeHTamy. 
MO{CTaHOBKa KOTOpOrO B (3) MpHBOAMT K cCOBMaeHHIO (OpMaJIbHbIX cTeneH- 
HbIX PAMOB, CTOAIMMX B MpaBow uM smeBoH uacTAx (3), T. e. K TO*KJecTBy 
KOSPPMUMEHTOB MPH OAMHAKOBLIX ueHax of... ain | 


Teopema 1. Ecau 1 ne ecme co6cmeennoe 3nauenue adpa K(x, y), mo 
ypasnenue (3) umeem eOuncmeeHHoe 6 KAAaCCe POPMAAbNLIX CMeNeNHOLX PAO0B 
pewenue. 

B cayyae, ecm | aBaneTca coOcTBeHHBIM 3HayeHvem spa K (x, y) panrar, 
BBeeM B pacCMOTpeHHe BCNOMOraTeJIbHOe ypaBHeHue 


(05 a 8) =) L(x, 9) bs % @) dy +S ar\ Ke (x, y)dy + 


\E Ex, 9s BY &, B) +S) Bye; (y), «1 dy, (4) 


thal 


4- 


oer 


ca 
B KOTOPOM {o;(x)} H {o; (x)}, COOTBeTCTBeHHO, — cucTema f JIMHeHHO He3a- 


BHCHMBIX COOCTBeHHBIX (yHKWHi saqpa K(x, y) M TpaHcnoHupoBanHoro spa 
biatees 


K (y, x), cooTBeTcTBy1oulux CoOCcTBeHHOMy 3Ha¥eHHIO |: By, .--., By — KOM- 
MJI€KCHBIC YHCJIOBbIe MapaMeTPbIl HW, HAKOHEIL, 
i 
L (x, 9) = K (x, y) — 3 @)(y) oF (2). 
Uae 
Apo L(x, y) He umeert 1 co6cTBeHHtIM 3HaueHHeM 1, B CHJly Teopempi |, 
ypapHeHve (4) wMeeT eHHcTBeHHOe (bopMasbHoe pelllenve Bua 


(x5 0, B) = DS de, y (xapt... atmpl... pir, (5) 


(R, l) 
rye yepes (Rk, /) o6osHayeHa coBoKyMHOCTh mr iedbIx HEOTPHUATeJIBHBIX 


BCE A Ria.) Rmx fy, <-5 Um), Ue KOTODPBIX >) Rk; + ys {,>1. Toguunsasa 
pewienve (5) ycOoBusM aie "ts 
a 


\ oc a, B)a; (dx =0 GSly...,n; 


0 
Mbl IIDHJCM K CHCTeMe (pOpMaJIbHBIX y paBHeHuit CBA3H Bua 


\1 (U ky Rk vi is : 
Dj Gye es Bre ae BY =0, Gas lem os (6) 
(k, Ll) 
B KOTODPBIX 


1 
at = \ 4a, » (#) @ (2) de. 
0 


Cuctemy (6) HagopeM POPMAMbHOM cucTeMOH ypaBHeHUu pa3zBer- 
BJCHUA JIA MHTerpabHOrO ypaBHeHHA (3). 

Teopema 2. Ecau 1—co6cmeennoe sHavenue sdpa K (x, y) panea r, 
mO 4UCNO opmMaAbHolx peuleHuti ypaeHeHua (3) paeHo 4ucAyY opmanbHolx 
pewenuu cucmembl (6), paccmampueaemoti KaK cucmema, onpedensoumaan 
@opmanonole HeseHole MyHKyuu By,..., By NEPEMCHHOLX %4,..., Xm. 

SaMeTHM, 4TO KOSpPHILHeHTHI a\}) ,, cacTemb! (6) MoryT ObITb 9pieKTHBHO 
BBIUACJICHbI 10 ypaBHeHulo (3). 

3. OrpaHvuMBascbh 4aCcTHbIM culyyaem m=1,r=1, oOpaTumca Tenmepb k 
OcHOBHOMy qakTy. IlycTb 9(x; «)—qopMambHoe pellenHe ypaBHeHua (3). 
'TIpeyctasum 9 (x; «) B Buge p(x; «) + a(a)w(x), roe v(x, «) — hbopmambyas 
-cyMMa psxjla, opToronabHad (10 Kosp:PunveHTam) PyHKIWMH w(x), aa (aw) € @7. 
'YjlaetcaA noKa3aTb, 4TO a(a%) yOBMeTBOpseT ypaBHeHHIo Bua P (a, 8) = 0 
(rye P («, 8) — HOpMupoBaHHbI HEMpHBOAMMBIM MICeBAONOIMHOM), KOTOpoe HMeeT 
@MHCTBeHHOe pellenHe B = a(a%), MpescTaBHMOe MPH MaJIbIX S3HAYeHHAX Mapa- 
-MeTpa &% CXOJIAUIMMCA CTeNeHHbIM pxfom no a, jJlamee Oka3bIBaeTCA, UTO 
dopMasbHad CyMMa (x; «) yOBJeTBOpAeT HeJIMHeEHHOMy WHTerpaJIbHOMy ypaB- 
-HeHM1O Bula (4), Qld KOTOporo | He sABAeTCH COOCTBEHHbIM 3Ha¥eHHeM spa 
L(x, y), wetoulemy, B culty Teopempl 1, eWHCTBeHHOe pelwienne. ITO peltie- 
He Mp MaJIbIX 3HaYeHHAX MapaMeTpoB @ HW a(%) ABMAeTCH BMeCcTe C TEM H 
MCTHHHbIM pellleHweM 93TOrTO ypaBHeHua. TakuM o0pa30M, B_ YIIPOLaroulHx 
MpeMOIOXKeHMAX WMeeT MeCTO: 

Teopema 3, Ecau Ona @cex Krjp,(X%, Y) eoinoaHeHo YyCAao6ue 


Keatenn) = Aco? (A= const) 


u | —npocmoe co6cmeenHoe 3Hauenue Opa K (x, y), mo Kancd0e opmarb- 
fo) 

Hoe pelleHue p(x; «) = 3 On (x) a* seanemcn ucmuURHoLM pewlenuem 39M0e0 
k=1 


YPAbHeHUA NpPU GOCMAMOUHO MAADIX &. 
713 
® 3axas 440 ; 


IIpu mpopeyenun MeTosa HeompesemeHHbIxX KOSPPMUMEHTOB JIA OTbICKAHHH 
(pOpMaJIbHbIX PelleHHH ypaBHeHHA (3) NOABJIAIOTCH Tak2Ke PAJbI, PaciOJIO%*KeH- 
HbI€ 10 JPOOHbIM CTeMeHAM MaJIOrO MlapaMeTpa «%, Bufla 


OK; a) = ) py (x) akls (s—wenoe uncio, s > 1). (7) 
k=1 


Stor cityyal UCuepMbiBaeTCA YKa3aHHbIMA paCCMOTPeHHAMM, Tak Kak JOCTA- 
TOUHO B psye (7) H B ypaBHeHHH (3) NONOKUTD «a = a's. 

SaMeTHM, HaKOHell, YTO MpHMeHeHve Teopemp! H. IT. Epyruna (®) mogpo- 
JIAeT pactipocTpaHHTb Teopemy 3 Ha CJIyyali, Kora r > |. 


BopoHexkKcKHi rocyapcTBeHHEIH Tloerynusio 
yHMBepcuTet 1 X11 1957 


UHMTHMPOBAHHASA JIUTEPATYPA | 

tA. UW. Hexkpacos, Tounaa Teopua BOH ycTroxBilerocd Bua Ha MOBepXHOCTH TA- 
Keon wuAKocTu, 1951. * H. H. Ha3sapos, Tp. Cpequeasuatck. yHuB., TallikeHT, B. 33) 
(1941). % TI. 1. Pa 6un, JAH, 115, Ne 3 (1957). 4¢C.BoxHep, ¥. ToMa pT nm 
@MyHKUMH MHOrMX KOMMJICKCHBIX NepemMeHHbIx, 1951. ° A. M. Jian yuos, San. Akaz. 
Hayk, CI16., | (1906). © E. Schmidt, Math. Ann., 65, 370 (1908). 7 B. B. loxop- 
HbIH, Tp. cemMuHapa mo dbyHkKuMoHambHOMy aHamu3y, Boponex, B.2 (1956). § H. Il. E p y- 
ruu, Hessupie dyukunn, JI., 1956. ® M. A. Kpacnuoceuabeckul, Tononornueckue 
MeTO/bI B TEOPHH HEMHEHHbIX HHTerpavbHbIX ypaBHeHul, 1956. | 
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MATEMATHKA 


O. B. CAPMAHOB 


MAKCHMAJIbHbIM KOI®PHUMEHT KOPPEJIALLMH 
(CHMMETPHYHbIM CJIY4AN) 


(ITpedcmasaeno axademuxom C. H. Bepxumetinom 23 1 1958) 


eel vCT a. (4.7) == i (Uw) oe 0 — cuMMerpHunas IWIOTHOCTh pacmpeyeues 
|HHA, OMpejleJsoulad KOppedAlMio MexKy cuJlyyaliHbIMA BeNMUMHaMHM Xx MY . 
4KBajipaTHOH a [a<x; y<b], koropax MoxeT O6bITb GecKoneuHolt 


rlepes, p(x) = F (x, y) dy oO03HayuM anpvopHy!o0 MOTHOCTb x uM mpemno- 


a 


i F(x, y) 
(OX%KHM, 4TO KBaypaT appa K (x, y) = WONT HHTerpupyeM 10 O6eHM me- 
p(x 
Pe€MeHHbIM 
Kak 6plI0 noka3aHo B (1), cmeKTp sAgpa K (x, y) umeeT Buy 
y= 1; Ai, AO ays as 


= me — (1) 
Go (x) =1-V p(x), M1 (%) V(X), G(x) Vo (x), . 
(mpuyuem jA,| >1, Tak Kak 1/), ecTb kosdppuuneHT KOpperAUMH Mexy co6b- 


(CTBeHHbIMH (pyHKUMAMH 9, (x) H 9, (Y). 

| 2. Onpenxenenue. R*=1/d, Ha30BeM M AKCHUMAJIbHbIM (NO a6co- 

)IOTHOH BemMunHe) KOIJPPUULHEHTOM KOPPeMAUHH, COOTBETCTBYH- 

Mum umotHoctu F(x, y). HasBpanne onpaBabipaeTcH 9KCTpeMaJIbHbIM 

CBOHCTBOM COOCTBEHHBIX UHCeJ] CHMMeTpHYecKOrO Appa. 
Ec WcCKaTb MaKCHMYM MOjlyJIA BbIpParKeHHA 


1 =\\e(x) ey) F(x y)dedy (2) 


| pH ycJIOBHAXx 


9(x)p(x)dx=0, | 9?(x) p(x)dx=1, (3) 


Stare) S 


)TO 9TOT MaKCHMyM locTHraeTca Mpu o(x) = 9, (x) uM paBeH 1/| A, |. 

3. Tleppaa co6cTBenHad (pyHkuMA (x) BMecTe Cc  KkoapPpHilHeHTOM 
(R* = 1/\, BoluncseTcA MeTOXOM MocweLOBaTebHbIX MpPHOMMxKeHHH, CXOM- 
}MOCTb KOTOpOrO JOKa3aHa, HalpMep, B padoTe (’). 

B kauectTBe «HyJIeBOrO MpHOMKeHHA» f(x) MOKHO ge mo6yro (PyHK- 


MIO, VMelouLy!o Wucnepcuio. Ec neppbili MOMeHT Cy = (Fr (x) p (x) dx =£ 0, Te 
, 


\fo(x) yoOuee 3aMeHuTb Ha f(x) — Cy, NOsTOMy, He orpaununpast O6ULHOCTH, 
/OyNeM CUHTATh Cy = 0. 
Tlomo2%«yuM 


re) = Vr HCN oY ay i ae (4) 
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Toraa, KaK oKa3aHo B (?), 
C49; (x) = lim rp (x) 2; ( 
hoo 


b 
C= \e (x) ro (x) p(x) dx ompezensetcs HOpMHpoBKoH. 


a 
Ecm k joctaTouHO BeJHKO, TO 


4. Kak u3BecTHO, OObISHbIN KOSPPMIMeEHT KOPpeJIAWHH XOPOLWO xapakTé 
pW3yeT 3aBHCHMOCTH Mex]ly x M y JMUlb B Culyyae TIpAMOJIMHEHHOH ~KOppesls 
IMM WH OOpallenve ero B HYJb (paBHO Kak M OOpallleHve B HYJIb TaK Ha3b 
BaeMOrO KOPPeAWHOHHOTO OTHOUeHHA, cM. (7), cTp. 385) He O3HayaeT He3é 
BUCHMOCTH CJlyualiHbIxX BeMUHH. Tem Oovlee BaxkHa CJleflylollad TeOpeMa. 

Teopema 1. Jaa nesasucumocmu cayuauHnolx 6eAUNUH X U Y HeoOxodL 
mo u OocmamouHo obpaweHue 6 HYAb MAKCUMAAbHOeO KOaPmuyuenma KO 
peanuyuu. 

Tloxa3atTeubcTBo. Heo6xoqumMocTb oOueBuyHa, TaK KaK eCCJH X% MH 
He3aBHCUMBI, TO 9, (Xx) HU 9, (Y) TORe HesaBHCHMbI HW KOS@PAIHEHT KOPpeJIALL 
MexK]ly HAMM paBeH Hywo, T. e. R* = 0. 

Ilyctb tenepp R*=1/4;=0; Torga, cormacHo (1), sampo K (x, y) 
viMeeT COOCTBEHHBIX (pPyHKUMH KpOoMe 1-V p (x). 

Tak Kak pag Dypbe 


co 


fist en 4 (y)V pix 
Vp p Gy > Q; (x) 9; sal P(x) p(y) 


| 
| 
t=] U 
cxoqutca K K(x, y) B cpeqHemM, TO B cyatyyae 1/A, = 0 
bb 
F (x, 9) PAPA 
SS Se SS d d ae > 
Nineas Ve@py)| dxdy = 0 
“T. Ge 
F(x, y) =p (x) p(y) ( 


MOUTH pu BCex x HY, YTO U TpeOOBaIOCcb AOKasaTb. 

Teopema 2. Ecau koppeaauua npsamoaunetina, mo oOel4nell Koad 
yueHm Koppennyuuu R meocdy x u y coenadaem C maKCUMaAbHOLM KOa~MuUUuUe: 
mom Koppeanyuu R*. 

AokasaTeabCTBO. B 9TomM cryuae ampo K(x, y) B KavecTBe Ne} 
Bolt coOcTBeHHOli (byHKWMU HMeeT AMHelHY1O (MH, CeIOBaTebHO, MOHOTOHHYK 
cbyHKuuio (x — c)/s, rae ¢C —cpenHee, o2— qucnepcua x. 

Ecam B ClekTpe CToxacTuyeckoro Apa HMeeTCA MOHOTOHHaA (PYHKUMA, 7 
OHa NIpHHaiexKUT BCerya MepBoMy coOcrBeHHoMy uucuy (3,3), MosTOMy KOI 
(PHUMeHT KOPpeMAUMH MeEXxKy x UY, paBHblli KOSPDULMeHTY KOppeAWMH Mex 
ay (pyuHkunsamu (x —c)/c u (y—c)/s, copnafaer c MaKCHMabHBIM Koad 
IMe€HTOM KOPPeJIANHH, YTO H TPeOOBaOCch WOKa3sarTb. 

TlocneqHad TeopemMa NoKa3biBaeT, NoueMy OOBIUHDI KOI bulMeHT KOPP 
AAWMM XOPOIO XapakTepu3yeT JMIUb IPAMOMHHEHHYIO KOPpeALMIO, —NOTOM 
4TO TOKO B 9TOM CJlyuae OH ABJIACTCA MaKCHMAJIbHbIM KOS(PUuILMeHTOM KO; 

- penalun. 

5. Ja MQMCKpeTHbIX CyyalHbIx BeEMUMH MaKCHMadbHbIlt Koadppune! 
KOPpeIALMH ONpeleAeTCH aHasoru4yHo. 

Ilycrb KoppedAMMOHHad 3aBHCHMOCTh M@XxKZY AMCKpeTHbIMu CJIy 4a HbIn 
BeIMYMHaMU X WM Y ONpefemeTcCA KBalpaTHOH CHMMeTpH4eCKO maTpHIK 


{pi Ue Re ey ( 
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OS Pi = PS Px = 2,9 = x7); D> Pn = 1; 
,j 


n (9) 
pi = 3) rij =P (x = x,} =P ly = x:)}: ie = tel Ib ag ne eeeay 78 
j=1 


Torga R*=1/h,,) rae Ay1— Meppoe co6cTBeHHOe uucwIO MaTPHILbl 


im Pij 
“ale HasbIBaeTCA MAKCHMAJbHBIM KOIPPHNHEHTOM KOppedse 
y i j 


MM Mey ClyyYaHHbIMH BEAHYHHAMHUCKOPPeAAWMOHHOH Ta6- 
Hume (8). 

\ TIIpouecc noceqoBaTesbHblx NpHOMxKeHHH Id HaxomneHua R* HHuem — 
/PHHILMMHaIbHO He OTJIMYaeTCA OT ONMCaHHOrO BO. 3. . 

Ilyctb ry (x) — Mpon3BO/IbHBIli BeKTOp c KOOpAHHaTaMH (ee) eae, 20) 
foTOpbie MofOupatoTca Tak, 4TOObI 


n 
>» xp, = 0. 


im] 


k- WTepallui eCTb BeKTOP, KOOPAMHATbI KOTOPOrO oMpesenstoTcs dop- 
ryamu 


xi) = DL xth—ay, Hes Tee anece Ae Rese Laan a. (10) 


Ecam k jlocraTouHo BeJIMKO, TO 


(R) 
* 4 Xj 
R= 5 = ay - (11) 
Z 


Sameuauue. Ecam mexkay JMCKpeTHbIMH X H Y MMeeTCA NpsAMOJIMHelHaA 
KOPpeJIAIIMA, TO 3a HavaNbHbIii BeKTOp f(x) CeqyeT B3ATb BeKTOP r(x), 
<OOPAMHAaTbI KOTOPOrO — 3HayeHHA xX, TOra MepBasd xe UTepalluA MpMBezeT 
Kk We, T. €. OTHOLMeHHe 


| 
| 


(1) 
PE ite 4 
ee = a ee == Re = R 
X,—% 1 
DyeT mpakTHyeckH NOCTOAHHO mpu i = 1, 2,..., 7. 


6. MoxHOo mpHBecTH HeMocpecTBeHHOe OKa3aTeIbCTBO TeopeMbI | B JM- 
fKpeTHOM cslyyae. HeoOxogumocTb Mo-npexkHeMy OU4eBHHa, MOITOMY OCTAa- 
4OBUMCA Ha JlOKa3aTeJIbCTBe JOCTATOYHOCTH. 

Ilycth R* = 0; 3TO 3HauHT, 4TO KBafpaTMuHan cbopma 


Hae 0 (12) 


Db e=1, (A) 


a bY pi = 0. (B) 


IlycTbh %1, X2,..., Xn — MOObIe NM TeHCTBHTEJIbHbIX YMC, CPeAM KOTOPbIX 
2CTh XOTA Obl [Ba pa3zHYHEIx. OOpasyeM C HX NOMOIIIbIO 1 YHCe 
71d 


rye 


Yucna (13) ygoBmerBopsior ycnopusm (A) mu (B), caegqoBaTedbHO, Aa 
HUX BepHO TOK TecTBO (12), paBHOCHJIbHOe TOK MecTBY | 


Hy = >) (p2j — pipi) xix; =, (14), 


ipa 
oTKyfla, BBY MPOWsBOMbHOCTH x;, BbITeKAIOT yCJIOBMA 
Dij = PiPj | 


pH Bcex i WM J, YTO WH O8HAYaeT HE3ABHCHMOCTb X HM Y. 
7. Ecnu n= 2, To ycnopua (A) uw (B) onpemenmioT €, WM &, uw chopma H 
NpHHuMaeT MOCTOAHHOe 3HayeHve 


—= 72 

fae (16) 
p—p 
rye Pp €CTb BePpOATHOCTbh OAHOTO M3 HCXOMOB, HallpHMep «yciexa», a Pir — Be | 
POATHOCTh COBMellleHHA JByxX ycnexos. B sToM csyyae R* cospnayaer co 
3HayeHvem (16) H paBeH Tak Ha3blIBaeMOMy KOSdpHUMeHTY KOppeALMA MexK]y | 
AByMA coOpiruamu (cM. (7), crp. 33). | 
| 
Marematuyeckuii uuctutyT um. B. A. Crekaosa Tloerynusio | 

Axkajemuu Hayk CCCP 23 I 1958 


HWHMTHPOBAHHAA JIUNTEPATYPA | 
10..B. CapmMauos, JAH, 53, NM 9 (1946). *C. H. BepnuumtTeidua, Teopus | 
BeposTHocteli, 2-e usq., 1946. 3M. K. Homoxkxouos, JIAH, 72, Ni 6 (1950). | 
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Jloknagamn Akanzemun Hayk CCCP 
1958. Tom 120, Ni 4 


MATEMATHKA 


B. A. TOMOHOLPOB 


PHMAHOBbI MPOCTPAHCTBA KPHBH3HbI, OTPAHH4YEHHOHK 
CHU3Y MNOJIOKUTEJIbBHbIM YHCJIOM 


(IIpedcmasaeno axademuxom C. JI. Co6oaeseim 11 XII 1957) 


B Hate mpeqbiqymel samerKe (1) It m-MepHbIX J[BaxKIbI HenpepbiBHo 
|) Audpdepenumpyempix mpoctpancTB R; c nowHO MeTpHKOli, KpuBH3Ha KOTOpO!I 
| Orpanwuena CHH3y uNcJIOM k, cibopmymMpopana culeqyroulad Teopema: 

| Teopema 1. B Rx y2avt npouseorcxoeo mpeyzoaoHuka ABC, cocmas- 
#} AeHHOeO US Kpamu4auwWux, He MeHoIue CoomBeemcmeyroLUUX Yeroe’ mpeyeodo- 
bxuxa (ABC), naockocmu Ry nocmosnHott KpueusHo. k c memu oe OaunamU 
| cmopou. 

! Jlusa cnyyai k = 0 yokasatTebecTBo Teopembl | mpuBefeHo B (1). Jana 
} cnyyaa, Korga kR<0 umm k>0, Ho AB+ AC+ BC <2n/Vk, noxasaren- 
| cTBO Teopempl | NomyyaeTCH HeCJIOXKHbIM BHAOM3MeHEHHeM lOKasaTeJIbCTBAa 
Seas k= 0. 

} B wacTosljeH cTaTbe paccmMaTpHBaetcs ciryyah k>>O. B atom cayuae 
| Jin TpeyrombHuka ABC octTaeTca paccMOTpeTb [Be BO3MOKHOCTH: 

I. AB + AC + BC = 2n/V bk. 

Il. AB + AC +- BC > 2r/V'R. 

Tlokaspipaetcas, utTo B Rx (k>O) curyuai I] Hepo3smoxeH; AIA cayuasn 
2xe I OKa3bIBaeTcA TeopemMa 1, KOTOpad TeM CaMbIM YCTaHaBJIMBaeTCA B 
NOJIHOM O6beme. OHOBpeMeHHO MosyuaeTcA pA pyrux TreomeTpwyeckux pe- 
3YJIbTATOB. i 

Tak Kak Teopema | yaa cnyyan AB + AC+ BC <2n/Vk cnpapezmmea, 
TO IIpeJeuIbHbIM MepexoOM MoslyyaeTca: 

Teopema 2. Ecau 6 npocmparncmee Rx cywecmeyem  mpeyzeoroxuk, 
cymma OAUH CMopoxX KOMOpoeo paeHa 2n/WYku HU OOHA Us CMOPOH He pasna 
cymme Osyx Opyeux, mo 6ce YeAbl 9MO20 MpeY2OAbHUKA PABHbL T, MaK «MO 
MpeYeOAbHUK eCMb BAaMKAYMaAA Kpamuauwan. 

Teopema 3. B npocmpancmee Ry cymma OAUK CMOpoH mpeyeoAbHuKa 
He npeeocxodum 2x/V k. 

Jloxa3aTeabcetTsBo. MpeqnouoxuM, TO Teopema HeBepHa. Torja cy- 
iecTByeT Tpeyrombuuk ABC, y Koroporo AB + AC + BC>2x/Vk.  [yct 
X (t) u Y (¢) — nepemennpie rouxn AB u AC (O<t< 1); cymlectTByeT Ta- 
Koe MHoxecTBo M s3nauennit ¢, mpu KoToppix AX (t) + AY (t) + X(2)Y ()= 
= 2n/Vr. 

Bo3MoxKHbI Ba Culy4as: Rs 

I. Haiigerca xora Ont onuo t = ty) € M, npu Koropom X (to) Y (to) <m/V k. 

II. [pa mo6om t€M X(t) Y (t) =2/VR. 

Tlepppili cmyyali HeBO3MOxKeH B CHIy Teopembl 2, YCJIOBMA  HeHavleranysi 


KpaTualillMx WM HallAMx mpeLmos0xKeHHH. 
co) it a (I 
Bo stopom csryyae M coxepxXHT TOJIbKO OHO 3Hayenne ¢ = 1,. Orctoga 
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npn t>¢, AX(t)+ AY (t) +X (4) Y (4) >2n/VR. Monpayach teopemoii | 
quit culyyad, Kora CyMMa JWIMH CTOPOH TPpeyrOvIbHHKOB CTporo MeHbILIe 


2n/V k, WM YCJIOBHeM HeHaJiIeraHnA KpaTuanlnx, NpeeJIbHbIM MepexOJOM MO2KHO | fF 


oKa3aTb, uTo npu ¢>¢, muHun AX (t)Y (t)A cyTb 3aMKHyTblIe reofesnue- |} 
cxue. Tak Kak 3aMKHyTbIe reogesuueckue AX (t)Y (¢)A mpu t >t, MMeloT | 
o6uyio yactp X(t) AY(t,), TO Bce oOnM coBNagaioT. B  4YacTHOCTH, | 
AX (1)Y (1) A cosnagaer c AX (t) Y(t) A upu mo6om ¢t > ¢y. Ho mpy 3Ha- f 
yennax ¢>>t,, JocTaTouHO OM3KMX K ¢,, JIMHa AX (t) Y(t) A cKoub | 
yIOXHO MaJIO OTJIMYaeTCA OT Qn/Vk. Suauat, yuma suum ABCA pana | 
2n/V k. Tlonyuennoe npotupopeue oKasbiBaeT TeopeMy. 

M3 Teopemp! 3 serko cJleqyer: 

Teopema 4. B npocmpaxncmee Ry ne cywyecmeyem Kpamuatiwen OAUHD! 
Gone, wem «/Vk. 

Teopema 4, B OTMHUMe OT WPyrHx TeopeM 9STOH 3aMeTKH, MOKET OBITS 
jloKa3aHa Tak»Ke KJlaCCHYeCKHMM MeTOJaMH (C MOMOLIbIO ypaBHeHHit f1KOOn). 

Ecau B mpocrpauctspe R; (k>>0) 3afaH Tpeyrombuuk ABC, y KoToporo 
AB + AC + BC = 2n/VR u onna uz cTopon papna «/Vk, TO cooTBeTCTBY1O- 
mui ABC tpeyromunk (ABC), naocKocTu nocTosHHOM KpHBM3HbI k onpe- 
JlemseTca HeOHO3HayHO. YCJIOBHMCA B 9TOM cCwlyYae MOA TpeyroJIbHHKOM 
(ABC), MoHWMaTb BbIPOXKeHHbI TpeyroubHUK, T. €. TPeyrOMbHUK, Y KOTO- 
poro Ba yrvia paBHb! HyoO. Mmea B Buy 9TO COrsallieHHe, MOXKHO JerKO 
BbIBeCTH M3 TeopembI 2 Teopemy | B NOJHOM OObeme. 

Teopema 5. Ecau 6 npocmpancmee Re cywecmeyem Kpamuatiuas 
daunet x/Vk, To Rix ecme m-mepHan cepa paduycal/V k. 

Jloxa3ateaberso. Ilycts amuna KpaTualimel AB ecth x/Vk. Vs 
TeopeM 3 uM 2 serko cylemyeT, 4TO smOOad Teofesuueckan p, NpOxofsamjan ye- 
pes Touxy A, cozepxut B u ecTb 3aMKHyTaA reofesMueckand ANMHbI 2xn/V k. 

Ilyctb X(¢)—nepemeHHaad Touka p, rye ¢—juMHa jyru, HW NyCcTb 
X(0)=A; torga X(e/VkR)=Bu X(t) =X (t+ 2n/VR) (0<t < ov). 

Tlomb3ysicb Teopemoh cpaBHeHua Ltypma, MoxKHO jOKa3aTb, UTO KPHBU3Ha 
mpoctpauctBa R;, B JuO6Ol TOUKe reosesHyecKOlt p U B JIOCOM JBYMepHOM 
HallpaBJIeHuM, KaCaTeJIbHOM K Pp, paBHa kw uTO OsMxKaliliad TO¥Ka Ha Pp, 
COnpsxKeHHad OTHOCHTeNbHO X (t), ecth X(t + 7/VR). 

Bousee TOrO, MbI ceHYac MOKax%KeM, 4TO jAyra L=X(t)X(t+c/V k) 
reofe3sHyecKOH p e€CTb KpaTuaiillaa mpu sto6om ¢t. B camom jeje, mpeynouo- 
*KHM, 4TO / He ecTb KpaTuaiias. Torja HaliqeTca Takoe Hav6oubluiee 3Ha4e- 
Hue t= ty, t<Ctp<ct+n/V k, ut0 nyra l’==X (t) X (to) reogesuueckoli p ecTb 
KpaTyahiaa. Oxpyxum xyryX (t—e) X (¢ +2///k —e) nentpambubim mosem 
aKcTpemaviel 2c weHTpoMm B TouKe X (¢t —s), rye ¢ —ocTaTOUHO Mase YHCIIO. 
Terga Kpatuatmne X (t)X (t+), rye s=ty—t-+o u co nOcTaTOUHO Mazo, 
He MpHHaliexaT Novo 9kcTpemMaseH YW. Tlostomy mpesembHad kKpaTuaiiuas 
X (t) X (to) Aula KpaTuatiunx X (t) X (¢ +s) Takxe He MpuHaynexuT momo W 
H, CJI€QOBaTeJIbHO, He CoBNaflaeT c jyron l’. ; 

C Apyroit cropoubl, mpuMenssd Teopemy 2 kK Tpeyrombunky X (Z) X (éo) B (am K 
TpeyroubHuKy X (t) X (fo) A), Mbl yOexqaemca, YTO yrom Mexny X (t) X (to) u 
x (t) B papew =; CeQOBaTeIbHO, B CHJIy yCOBMA HeHaeraHua KpaTuaux, 
X (t) X (to) CopnajlaeT C l'. tak, /—xparuaiuas. TIpumenaa npegbigyuue coobpa- 
2KeHAA K KpaTuanmel / (sameHia TOuKH Au B, cooTBercTBeHHO, TouKamu X (t) u 
X (t-+2/Vk), mbt qoKaxKem, 4TO KPHBU3Ha MpoctpanctBa R;, B smO6O TOUKe 
M B JOOOM JByMepHOM HanpaBseHHM papna k. Teopema 5 oKa3ana, Tak Kak 
NerKO BUeTb, uTo Rx’ romMeomopdxo cihepe. 
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Teopema 5 jlonycKaeT caefytomlee o606ulenHe. 
| Teopema 6. Ecau 6 npocmpaucmee R, cyiuecmeyem mpeyeorobHuk ABC, 
yuma OAUK CMOpoX KOMOpPOeO pasHa 2x/Vk, mo Rp’ ecm m-mepxas cepa 
raduyca 1/Vk. 
Jloka3atTeabcerso. B CHJly TeOpeMbl 5, MOCTaTOYHO JOKa3aTb, UTO 


| Re cymectsyet Kparuaiimiaa yuna 7/V ek. IlostoMy MbI MOX%KeM CyHTAaTb, 
TO HH Of[Ha H3 CTOPOH TpeyrovbHuka ABC ue paBHa CyMMe J[ByX Jpyrnx. 


}O3bMeM Ha KpaTualimeli BC touxy D tak, uro6n. ABD = ACD = </Vk. 
sOeqMuvM TouKy Ac TouKoH D xparuaiimelt AD. Jlokaxem, uto AD = 


=«/Vk. B camom jene, ecu 9TO He TaK, TO CYMMa J\JIHH CTOPOH Tpeyrouib- 
ukop ABD u ADC menpuse 27/Vk. Orcioga clexyer, 4TO 


yroue A'B’D! <in: -yron. A’C’D' <x; (1) 


ne A’B’D’ ectb yroa TpeyrompHuKka (ABD), a yron A’C’D’ ectb yrom Tpe- 
TombHuka (ACD), 
_ Tlocrpoum uetpipexyrombyuk A’B’C’D’, upuksayqpiBad ~Apyr kK ~Apyry mo 


[ABHbIM CTOPOHaM TpeyroubHHKa (ABD), u (ACD),. B nonyuenHom uerTbIpex- 
(TOJIbHuKe yrom D’ B cumy Teopempr 1, He OGOomblulie =; C Apyron 
‘Toponpl, D’ He MoxeT ObITb paBeH 7, TaK KaK TOra, B CHIY 
feopembI 2, BCe€ OCTAJIbHbIe YIIbI YETHIPeXYFOJbHHKA OJKHbI ObITb Tak2xKe 
faBHbI 7, BOMpeKu (1). Takum o6pasom, y ueTbIpexyroubpHuka A’B’C’D’ tpn 


Tua B’, C’ wu D’ menbue =; HO M3 MpoOcTbIX reoMeTpHyecKHX COOOpaxkeHnit 


t 


ferKO cyleyqyeT, TO Ha MJIOCKOCTH Rr He CYyIULeCTByeT BbINYKJIbIX YETbIPex- 


\TOMbHUKOB, CyMMa JJIMH CTOPOH KOTOpHIX paBHa 2x/Vk uM y KOTOPbIX Tp 
Iria MeHbuue x. IlomyueHHoe NpoTHBOpeyne JOKa3sbIBaeT TeEOpeMy. 


MHcTUTyT paqvodu3HKkH MH 9IEKTPOHHKH Iloctynuao 
SanayHo-Cu6upckoro usuana 29 XII 1957 
Akayemuu HaykK CCCP 


WUTMPOBAHHAA JIATEPATYPA 
BB. A. Tonmounoros, JIAH, 115,-672-(1957). 
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Jloxaayp Akayemun nayK ‘CCCP 
1958. Tom 120, Ne 4 


MATEMATHKA 


t 
10. JI. WMYJIbsH 


OMEPATOPHbIM HMHTELPAJI XEJIJIMHTEPA 
WM HEKOTOPDBIE EFO fIPHJIOKKEHH A 


(IIpedcmaeaeno axademuxom A. H. Koamozopoeoim 29 I 1958) 


| 
| 
i) 


. Tlycrb H — yuutapuoe npocrpauctso, 4,  H,—HeKotTopoe ero opto} 
rOHaJIbHOe pa3OxKeHHe, KOTOPoe OyeM CUuTaTh CUKCHPOBAaHHbIM. JIunelinomy 


onepatopy A, oTo6paxatoulemy H B H, oTBeuaeT MaTpHila 


— (An Aiz\ J 
Amul hag) qy 


rye A;;— onepatop, oToOpaxkaiommi H; B H;, onpefensemMbli OMIMHeHHbIM 
(PYHKUMOHAJIOM | 
(Af, g)=(Af, g) (Fe A; ge He; t,j=1, 2). (2) 

Onepatop A 6yyzeT SPMUTOBLIM TOra M TOKO Tora, Korga A;; = Aa 
Onepatop A sBIAeTCH HEOTPHUATeIbHbIM TOra HM TObKO TOrfa, Kora ue 
OTpHlaTeseH onepaTop As. HW BbINOJIHeHbI YCJIOBHA 


(Arf, g)[?<(Ang, g)(Anf, f) (g € Ay, FE Hp). q 

3 ycnopusa (3) BbITeKaeT, 4TO 
(Aref, Arf) <C (Aaef, f) (fF € H2), a 
rye C = || A,, ||. | 


Onpenenmenue. CopoxynHoctTb omepaTopoB Aya, .Asy;- Asay THe: Aap = 
HeOTPHUATebHbIM onepatop B f,; Ay, WelctTByeT u3 Hy B Hy; Ay = Ay 
OyeM HasbIBaTh CHCTEMOH NOMOKMTEALHOFO THNAa (Cc. T. T.), ecm 


MIpH HeKOTOpOH KOHCTaHTe C BbINOHAeTCA yculoBHe (4). Cucremy Mos0%KUTedb } 
HOrO THMa OyjeM 3aNHCbIBATh B Bue | 


Ay» 
a=(,. 2). 
edele c 
Ec Ajz, Agi, Age ABJIAIOTCA QIeMeHTaMH MaTpuibI (1) onepatopa A, Té 


cuctemy (5) Oyyem o6osHayaTh yepes Wy. Oruecem c. un. 7. (5) onepatop om 
onpeyeseHHbI Ha R (Ay, 2) paBeHCTBaMu 


: | 

a Aut, @gZ = Ayof (f © Ap). (6 
ITOT ONepaTOp ABJIAeTCA OFPaHHYCHHbIM HU MOXeET OBITS NpOwowKeH M0 Hempe 
PHIBHOCTH Ha NofmpocrpanctBo R (A’:). Oneparop OyO9f. KOTOpbIH MbI Oy 


jem o6osHayaTb epes Y, aBaseres SPMHTOBbIM OMepaTopom B Hy. (Ecm A, 


WMeeT OFpaHHYeHHblit oOpaTHbti, to I = =ApAe an) 


Teopema 1. aa moeo umo6e onepamop A 6o1a HeEOMpPUuyamMe AbHOIM 
HeoOxodumo tu Oocmamo4Ho, Umobol Ua OolNA C. N. M. Mk 4UmMobol EebINOAHA 
AOCh YCAOBUe 


Ay Sm Ma. (7 


CneactBue. Cuctema 4 Oymer c. 1.7. TOrMa HU TONbKO Tora, Korya 
WHellycT KJlacc onepaTopos C, yOBNeTBOpPAIONLUX COBHAM 


Cb h= 0, Cx A. (8) 
|B sTom KJlaCcC€ €CTb MaKCMMaJIbHbIHi ONepaTop, KOTOpbIii Mbl OyemM o603Ha- 
j4YaTb yepes A. Ouepuyquo, uTo 


ae Au—%, "| 
ele 5 


jJlnsi HeoTpHuaTebHbIX OMepaTopcB cyulecTBOBaHHe A ycTaHOBseHO B (7). 

2. Ilyctb (X, S)—neKkoTopoe u3smepumoe npocrpanctBo *; H’ u H” — 
(Ba YHHTapHbIxX mpoctTpanctBa. DynKynio F(M), crapayio B CooTBeTCTBHe 
PKK OMY M€S uekotoppli muHelinbili onepatop, oTo6paxaiouit H’ B H”, 


(OyeM Ha3bIBATb BUOJHE ALAUTHUBHOH, ecm Aaa BCAKOH KOHeUHO HH 
|CueTHOH CHCTeMbI MOMapHoO HemepeceKalouluxca MHOxKecTB VM, € S BpmosHeEHO 


» YCJIOBHe 
| 


F(U Mn) = 2 F (Mp). (10) 
Rk 


Ecam uncsio cylaraeMbiIX OeCKOHeEYHO, TO pa B MpaBol uactu (10) cxogutcs 
B CJIaO0M CMbICJIe, H CyMMa erO He 3aBHCHT OT MopsaKa cvyaraempix. Ecam 
3Hayenna dyHKunu F (M)— HeorpulateJbHble OMepaTOpbl, TO OHA HasbIBaeTCA 
onepatopxHonk Mepouw. Ilyctbh Fy.(M), Fo(M), Foo(M)— Bose aqan- 
'THBHbIe OMepaTopHble (pyHKWWM, oMpeyenenHbie na S, mpHuem npu KaxKOM 
MES F..(M) ecTb HeoTpHiaTebHbI Onepatop B Hy; Fy,(M) oTo6paxaet 
H, B Ay; Foy(M) =[Fi2(M)]* oro6paxaet H, B Hy. Cuctemy 3THXx omepa- 
‘TOpOB OyjeM 3alHcbiBaTb B BHe 


ae Fiz (M) 
B(M)=( pom) Fe AB CPL) 


; Jlonyctum, uTo npu mo6om MES §(M) ects c. n. tT. Jas npoussou- 
Horo pasOnenns 

. Mia Ms, U6 9 eee U Mn (12) 
HeKOTOporo (bHKcHpoBaHHoro MHOxKecTBa MES na KoOHeyHOe YMCIO MOMapHo 
‘HemlepeceKalouluxca ciaraemplx M;€S o6pa30m onepatop 


» § (Mn). (13) 


Ec MHOxKeCTBO BCeX TaKHX OnepaTOpOB (OTBeYAIOIIHX BCEBO3MOXKHbIM 
pasOvenuam M) orpaHnueHo cBepxy, TO OyzemM roBopHTb, 4TO (pyHkKuna (11) 
WHTerpupyemMa Ha MHOxKecTBe M. PapencTBom 


a(g)= sup >) (F(M) g, g) (g EA), (14) 
h=1 


rye sup Oeperca mo BceM pasOveHusm (12), ompegemaeTcsH HeKOTOpbI KBa- 


patuuubiii dbyHKunonan «(g). Coorsercrayiommi onepatrop § (M)  HasoBem 
wuTerpasom Xedaunrepa dynkunn (11) u Oyzem s3allvcbiBaTb B Buse 


§(M)= \ dF 19 (dF 9) 3dF 9. (15) 
M 
Teopema 2. $ (M) eanemcn enoane addumueHoli MyHKuyuell u, CAedo- 
eamenbHo, Aeasemca onepamopHot mepou. 


* B nacTosmem nyHKTe GyeM nowb30BaTbCA TepMHHOVOrHel HM O6OsHaeHHAMM = MOHO- 


rpadun (°). 
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Teopema 3. Bnoane addumuenan gyxkyun | 


Fu (M) Pi (M) 
F (M)= (2 on anys (16) 


3NaueHUA KomMopoli — apmumoBeL Onepamopel, Oydem Mepoll moeda U MoAbKO | 
mozda, Koeda coomeemcmeyian cucmema (11) unmeepupyema Ha Ar100M | 
MES uw 6oinoaHeno HepaseHcmeéo 


Fr (M)> \ dF (dFn)*dFn (MES). (17) 
M 

YnopAOYMM MHOKECTBO OMepaTOPHbIX Mep, MOJIOAMB F’ < F"’, ecm Aa | 
mo6oro M€S spinomnsetca ycnosue F’(M)<F"(M). Torga MoxkHO BBICKa- | 


3aTb CJleyioulee MpesJIOrxKeHHe. 
CaenctsBue. B xaacce Bcex Mep F’, yOBJIeTBOPAIOMINX YCJIOBAAM 


F’(M)f =.0. (fF © Haas); A Rae EN 5 

cyuecTByeT MakcuMauibHaa F (M), npywuem | 
Tr dive’ Te Budd 2 | 

F(M) = ( 0 0]: | 

3. Ilyctb | 
Aus oi | 

2 (C) == 18) | 

O= (au An ug 


eCTbh C. I. T., VICMCHTbI KOTOPOM SABJIAIOTCH TapMOHHYeCKHMH B OOJIaCTH G | 
cbyHKiMAmMu Mapametpa C=x-+ yi. Torga U(C) apnaerca cyOrapMonnueckoii * 
B OOsacTH G cbyHkKuneH. Ee Hanmyullyio rapMOHHyeCKy!lO Ma?KOpZHTy (ecJm 
oHa cyllecTByeT) o6o3HauHM yepes %(C). Ecam 


Ay (8) Ais (6) 
Oe Gs () Ass ) 


rapMonwyeckan B G (yHKIMA, WIA KOTOPOH COOTBeTCTBylollas cucTemMa (18) 
ecTb Cc. Il. T., TO PYHKWHA 


A (6) a (ake Mi 


ABJIA€TCA MAKCHMaJIbHOH Cpe BCeX rapMOHMYeCKHX dyHKuu C(C), yaosse- 
TBOPSIOMMX YCJIOBHAM 


C(O) f=0" GF CH. CEG); Cl). AG) Gea. 


Ilyctb cuctema (11) onpeyenena B Kulacce 6opeleBbIX MHOXKECTB CerMeHTa 


(0, 2x], a rapMonuueckas mpu |C|<.1 cucTema (18) cBa3sana c Hel uuTerpa- 
mom Ilyaccona 
27 


i Lertt 
0 


(19) 


Toryja cnpapeymBa culeqyromlad Teopema. 


Teopema 4. Cy6eapmonuueckan npu \C|<1 dyaKyua UC) umeem 2ap- 
MOHUYECKYIO maxcopaHmYy moeda u moAbKO moeda, KOoeda cucmema (11) 


i Oneparopryto pyxkunio A (¢), MpHHUMalollyio SpMHTOBbI SHayeHUA, HasOBeM Cc y OF ap- 
MOHMYECKOH, ecaM Aa moOoro f dyHkuua (A (C) f, f) cyOrapmonuuna. 
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uxmeepupyema Ha ceemenme [0, 27]. pu smom 


om 
9) AGN ae 1—r? a“ 
U (re ) =| 1 + r? — 2r cos (¢ — 8) d§ (¢). 


0 
4. Ilyctb A— camocomps2xKenHbIli onepatop (Boobme HeorpaHHyenHbilt), Ey — 


€ro CieKTpaibHad (yHKWMA, KOTOPy1O, KaK OObIYHO, MpokomKHM JO cHeK- 
| TpaibHoK Meppi E (M). Uepes Hy, o6o3naum MHBapwaHTHoe no_MpocTpaHcTsBo, 
| MOpOxMeHHoe NoANpoctTpanctBom Hy. 


Teopema 5. E(M) onpedeasemca ycaoeuem 
0, CCLRC 
EAM) {o- ecuu cpa is, 


Ilycrb Trenepp D—nekoTopoe nopoxsatolllee noxnpoctpaucrsBo onepatopa A: 
f (M) — onepatopnas Mepa, 3Ha¥eHHA KOTOpO! — spMHTOBLI onepatopsr B D, 


E(M) f= 


{ ompewemsemaa OnvMHeHHbIM PyHKILHOHaJIOM 


(F (M)f,g) =(E(M)f,g) (fg €D). 


| Pasoxennio D = D, © D, orBeyaeT mpemcrapsenne F (M) B Bune (16). 


Teopema 6. Jaa moeo umobot Dz 6120 nopoxcdarwum nodnpocmpan- 


| emeom, Heobxodumo u Oocmamouno, umober F (M)=0. 


Ilyctrb U —yuutapupii onepatop B H; D—ero mopoxpatomlee nogmpo- 


| crpanctso; A (¢)—rapmounueckas mpu |¢|< 1 dynkuua, onpexenseman KBaq- 
PaTHUHbIM PYHKILMOHAaJIOM 


(AGP f= Re(U +o) (U—U) 77, f) Ge). 
Ecau D = D, ® D, — HekoTopoe opToroHasbHoe pa3zioxeHue D, 
Ay (6) Ai 2 
Neel et 
ea Vana An 
COOTBETCTBYIOllee MATPH4HOe MpefctTaBseHue A (C), TO HMeeT MeCTO CyJIeLytO- 


mlaa Teopema. 
Teopema 7. [ax mozo umobo Dz 6ela0 noposcdawwum nodnpocmpan- 


| cmeom onepamopa U, neobxodumo u docmamouno, umobel A) =0 (ree 1): 


5. Teopempt 6 u 7 MoryT ObITb NPHMeHEHLI AIA YyCTAaHOBJIeHHA KPHTepHeB 


) MpOCTOTbI H3OMeTpHyeCKUX pacwMpeHHit u30MeTpH4ecKUX OnepaTopos. I[Ipuse- 


eM HeEKOTOPbIe pe3yJIbTATHI. 
a) Ilyctp V,; u V.—mpoctpie (?) u30omMeTpH4uecKHe ONepaTopbl C HHAekcaMu 


nedexta (1,1); a, (0) uw w.(¢)—ux xapaxTepucTuyeckue dyHkunH. B3aB B 
0 0 ° 
KauecTBe MATPHIbI Clilelwenva (*) MaTpHly MY ait MOJIYYHM H30MeTpHyecKuit 
onepatop V c wuyekcamu jeiexta (1,1) uw xapaKTepucTMyecKol dyHKilMel 


wy, (C)w, (6) (4). Onepatop V mpoct Torfa uw TOKO TOrfa, KOrfa MOUTH B 


| KaxkKJoH TouKe e# equnMuHOH oKpyxHOCTH «M60 |W, (e)|, sH60 | w, (e”)| 


paBHo eMHHLe. 

6) Ilycrb V —mpoctToi u3omerpuyueckuit onepaTop c uueKcamu jedpeKTa 
(1, 2) w xapakTepucTuyeckol dyHKuner (w, (6), w,(6)). Pacuupum V Jo one- 
paTopa c uHgeKcamu pepexta (0,1), oTro6pasHB nepBoe edeKTHOe MoMpo- 
C7TpaHcTBO Ha MepBblii opt Broporo. TlomyuenHbld omepatop OyeT MpocTbiM 
rorya H TOJIbKO Torga, KOrja 


am i 
\ pee fa 
4 —w,(e“*) 
>KuToMupcKHit rocyqapcTBeHHbIM mefarorMyecKuit MHCTHTYT [locrynusio 
um. HW. DpanKo 20 I 1958 


IMTUPOBAHHASA JIMTEPATYPA 


1M. T. Kpeiiu, Marem. cOopn., 20, NM 3 (1947). * Il. Xaamow, Teopua meppi, 
cx. IV, WJI, 1953. 3M. C. Jiuspunuu, Matem. c6opx., 19, N 2, 239 (1946). 4M. C. 
Auswuu, B. Il. Woranos, JAH, 72, Ne 1, 625 (1950). 


(eS) 


Jloxxagm Axkanemun nayx CCCP 
1958. Tom 120, Ne 4 


AIPOHHAMUKA 
JWYH MHH-719 


OB YCTOAYMBOCTH YNPYrOH NJIACTHHKM 
nPH CBEPX3BYKOBOM OBTEKAHHMH 


(I1pedcmaeaeno axademuxom JI. H. Cedoeom 13 I 1958) 


Ha ocHoBaHHH JIMHeapu3HpoBaHHOH TeopHu (T. e. MpH MONyWleHHAX, 4TOI 
BO3MYIeHHA HaGerarollero MOTOKa, a TaK»%Ke aMIMVIMTYIbI KOIeOaHHH yimpyroL 
MIaCTHHKM JOCTaTOUHO Mavibl) 3aqaya O06 ycCTOMYMBOCTH MVIaCTHHKH C WHpHHow 
au Maslow TommHMHOK fh, pBwKylueica MOcTyMaTeJbHO CO CBepX3BYKOBOX 
CKOpOCTbIO WU, IIpHBOAHTCA K paCCMOTPeHHtO MHTerpo-AupepeniHa/bHoro ypaB 
H€HHA OTHOCHTeJIbHO (PyHKWHH MporvOa €(x) caeflyromlero TuMAa: 


os a C e r 
= Das ky (x) = a( erin) | Kix ale + ib (8) \de, (1 
0 


ait 


wo —)]Jo[ gq —9], 


2oyutat 4 Pe ag Sa ERAS © Na® 
nN — g ————— a — ee re 
D VM—i’ f VEMG| of \/ pana iySa0 Des 


Syecb x — Oe3pa3MepHai KOOpsMHaTa B HalpaBseHHn moToKa (O< x < ls 
iv = @a/u =v, + iv, — uncno Crpyxasa (4, v2. MeHCTBUTebHbIe); « — KOM-! 
MIeKcHad YacTOTa COOCTBeHHBIX KOJIeOaHHH MaacTHHKH B NOTOKe; N — mpo-: 
AOJIbHOe CoKMMarIOMlee ycnIMe; D = Eh? / 12 (1 — >”) — xecTKocTb Wea 
Pm — MWJIOTHOCTb MaTepHaJla MlaCTHHKH; ~g — WJIOTHOCTh HEBO3MYIILeHHOH cpe- 
apt; M = u/c — uncao Maxa. 

AspoyuHamuyeckoe JaBJIeHve Ha NOBepXHOCTb MwaCTHHKH NosyueHa us 
ypapuenna Kown— Jlarpamka aa calyyad KOWeGOJHOULMXCH KpblJIbeB OecKo- 
HeyHoro pa3smMaxa (') Cc yYeTOM YyCJIOBHA COBMeCTHOCTH KOJIeOaHHit ynpyrok 
MIaCTHHKH HW ras006pa3Hon cpesbl HeMOCpeCTBEHHO BOIM3H ee MOBepXHOCTH. 

O6o3HauNM a9posMHaMuyecKoe BOs elicTBHe 


rye K [x —é] =exp|— 5 


i 


x 


PCO) = (Ge +i) K le IS + 08 (de (2) 
0 


¢ 


HM mpeycrapum €(x) B Buse cymmbr C(x) =O, (x) +% (x), Tae 


G1 (x) = y ajeb]* = Sy wo? (; — nocrosHHBIe), 
a j= 


~~ 
iw 
(or) 


ha aR eEV auld te) | — 4 


baa biy= tif % Ti+ yy 4 a, 


oe 1 e(x— Ng Sy pet ae na ial. ake 
BO) cme ao eae B(x—e)_ ee ees he Tes 


ecKoro BO3eHCTBHA 


PRON AG t on) Hoe! &) P (C(E)} dé = f (x). (3 
3ylecb 
H (x) = \Kir aif +0 Na, FE = So H@, 


ie eon (Gad smell hers 
jO (a(S Ree ive | di 


aq uactb papua fi/)(x). O6osnayaa (f(x) =) \o (x — &) PO (6) dé, 


peacTaBuM peuienve B Bue 
4 ; a 
C(x) = oD) (x), CO (x) = C(x) + \G (x —&) PD (6) dé. 
fu 0 
Torga 43 ypaBHenua (3) NowyYHM YeTbIPe HeE3aBHCHMbIX ypaBHeHHA 


PY (x) — (4 + oy) Jae? ea = fi (x). 


- Seas 
| O6o3nauum F (s) — \ F (x) e—sXq x, F (x) = -. \ F (s) es*ds. 
| 6 2). 


Tlocue nmpeo6pasoBpanun ypaBHenve via PU) (x) TpwHumMaeT BUT 
BO (5) = (8; + iv) (s + iv) K (s) 
(s—B,) [1—A(s + iv)? K (s) G (s)] 
= 5 AN YAN ae 2 4 Soe 
R(s)=[(s+igga)(staoa)| 9 Gl) =Gt+nst— ey 


[lyrem o6paTHoro mpeoOpasoBaHuA Novy 4HM 


Px) = (8; +) Ae —OG Od 


ytioo (s =F iv) (s# ete ns? — R2y2) oS“ds 


A(x*) =5> 
2Qri rio (s+ 500 i) (s oe i (st + ns? — k2v2) — 2 (s-b iv)? 


AuawvIOruuHO MMeeM 


cl (x) = 2G) +b) BEE— He? © di, 
0 


Ilogcrapasasa €(x) B BbIparKenne (1), nonyuum ypaBHeHne Wid aspoqnnamn- 


) 


Ilyetb P {C“) (x)} = P) (x) ecTb pemienne ypaBHeHua (3), Korga ero mpa- 


~I 


rae 


2 HDs 4 —2(s + iv)? K (s)G (s) 


Tenepb BONpOCc CBOJHTCH K HaXOKJ[CHHIO HyJeu BbIpasKeHHA 


b(s) = V3 + Dives — (st + ns? RNAs + iv). 


Bpi6epeM KOHTYp WHTerpwpoBaHHA, COCTOAMIMH U3 JByX 3aMKHYTbIX Kp? 
BbIx. Ileppad KpwBad COCTOMT U3 YacCTH OKPY2KHOCTH C IeHTpOM B Hava 
KOOPAMHaT UM OTpeska MpsAmolt Re(s) = 1, paciomoxeHHOK cipaBa OT BCex Oce 
6eHHOCTeH HM TOYeK pa3sBeTBuIeHHaA. Bropad OXxBaTbIBaeT OTPe3OK, COeHHA 
uni ToUKH pa3sBeTBeHua —ivM/(M+1) u —ivM/(M—1). Ouesugne 
uTO JemMa /KopjlaHa 3],eCb HMCeT MECTO, Tak Kak B (4) BbIpaxKeHHve MO MNTerps) 


Sate 


JIOM Tepe es* HMeeT NOpAAOK s 
; M 

O603HauyuM BOJb BbIPe3sa iv= oo, s+ FCT © = 10. B scaryyag 

hn | 


Korjja Ha BbIOpaHHOH BeTBH 1)(S) HMeeTCH &MpOCcTLIX HyJeH, Teopema BbIYeTG 
qaet 


2M 
B(x)=— g(p, 0)exp[x0(o— pq) de +. See mae 
0 
Rat wap TEEFAon 


ote (qe —e) @ (ea) —» (pq). 
G(¢,0) =(e—yq) @ +.a(0 7) +R. 


CaeqoBaTesbHO, oOulee pellienne (1) mpeyctaBseTca B 3aMKHYTOM BH) 


— 


S(x) = Wof(x) = Se, [eei* +2 (8; + moo 6 ;8di| 


i=] j=1 
HJM 
2M 
4 k ee 
C@)= orto) [Woe ( ——alere) 
he iad 0 o(o— gq) 


[ M 
KTexD | xe (2 — en dp| ; 
mpHueM. adpoyMHaMuyecKoe jaBsIeHHe A BbIPaxKeHHeM 
4 


P(x) = pa (Orbe) [ane + a = 


2M 
M?—] 
MG (oe, 
= Ry ee exp[xo(o — ™—)] a], 
0 o(e—m—q)-3, 
ty TIS), tha ~ sjto G(s) 
i UT Riera Seah cee 


OnpeyedeHne MOcTOAHHBIX «; (j = 1, 2, 3, 4) 13 rpaHwuHBrx ycnoBuli npuBon 
K XapaKTepHCTHYeCKOMY YypaBHeHHIO y [y, A, k, n, M] =O, cBsa3prBalollemy 4 
cTOTY ¥ C NapamMeTpamu 3aya4uH. 


728 


Hanpumep, 1a salemsennoli no AByM KpaaM mvacrHnKn 


i (8) 
Ee [oda CY —(B— iy) CPx) 230 — (8B —ayeM — (8 + ye (x) 
BBC" — (3 + by)" — (B= iyyCO” (x) 2804” — (8 — yy = (8-4 AyyCO” feed 


| Pacuetbi c onpeyemTenem (8) mp momonm Mmetona uTepalun, MO-BuI- 
fOMy, Mpotke, 4eM C oOnpeemTeeM OecKOHeuHOrO NopayKa, K KOTOpoMy 
([PHBOXMTCA paccMaTpuBaeMas 3ayaya mp MpuMenenun Metogza TanepKuna (2). 

OTMeTHM, 4TO NOABIHTerpatbHoe BbIPaxkenHe B (6) orpaHHyeHO mpu — 7/2< 
argo <-+7/2, Kora BY>KeHHe yCTOHUMBO, a caM HHTerpad Oy AeT Kak YrOHO 
al pH ocTatouno Oombumx M?>>1. B cmyyae neycroitunBoctn masocTb 
HTerpasia OyfeT oOecneyena AIA HHSKOUACTOTHBIX KouIeOannii. T1pu M? >> 1, 


~ Me M2 Jk 1 
tora K (s) [s + 2S ye | ~ Tp MpeAcTaBuM Apo B 


poulee Mpoctom Buge K [x —{] = e-‘v“—-®). Torga pewienne (7) mpymer Buy 


: ei 4 z Bj ey eke 
G(x) = Sof (x), C(x) = 2S s; — 8, [db/ds|,_..’ 
e=a\ : 


Feil eal 


fe s;— ueTbIpe KOPHA ypaBHeHua 
tb (s) = s* + ns? — As — (iva + kv?) = 0. 


HerpyiHo moka3aTb, uTo up M*>>1 B cayyanxX HH3KOUaCTOTHBIX KOVJIe- 
}aHW a29pOMMHAMUYeCKOe aBJIeHHe aeTCA BbIPaKeHHeM, COBMaalouluM Cc J- 
Jeo mopuinesol Teopueli P = h[OC/Ox-+ ivf]. 

Sameuaunue |. B page cayuaes 3aqaya 06 ycTOMYMBOCTH TOHKUX ympy- 
X TeJI IPH CBePX3BYKOBOM OOTeKaHHH MpHBOAMTCA K HcCCJIe{OBaHHIO HHTerpo- 
udbpepeHitMaibHoro ypaBHeHua yKa3aHHoro Tuna. Hanpumep, mpH usyue- 
WM BJIMAHHA CTCEHOK C paccTOAHHeM 22, Ha KOsleOaHHA pacnovlIoxXeHHOH MExTy 
MMM [JlaCTHHKH B ypaBHeHuH (5) 


| 


| 


~ 


Aone 


M2 Moa ea rm ee Oma 
eh Ge ee WE ht ee 
is) = s + 2ivs ARTSY Tt: | coth 2, S* +- 2ivSTa—4 y aA 


| IlIpw HekoTopbix WonymeHHAx 3aqaua 06 ycTOMYMBOCTH KPbIJIbeB KOHeYHOrO 
jasMaxa IPH CBepX3BYKOBOM OOTeKaHHH CBOJMTCA K CHCTeMe ypaBHeHHii M0- 
{oOHOrO BHa, WIA UCcIeOBaHHA KOTOPbIX MOXKHO MIPHMeHHTb paCCMOTPeHHbIe 
be MeTOJbI. 

| 3ameuanue 2. Merox peulenua c MoMOUlbIo (yHkuMH a>2poyquHaMH- 
JecKoro laBJIeCHHA IIpHMeHHM JIA uCCIeqOBaHHA KONeOaHH MHOrompoueTHOH 
| 1aCTHHKH C OMOpaMH MpOu3BO/bHOrO pola, NepleHAMKYJAPHBIMH HallpaBJIeHHto 
JoToKa HW pacimosOxKeHHbIMA Ha MPOWSBONbHbIX pPacCTOAHMAX [pyr OT Apyra. 
) 9TOM CuIydae ypaBHeHHe KoOJeOaHH fIX Kaxjoro yyacTKa WMeeT HeojHO- 
OMHbIM WICH, 3aBHCAMMH OT adpoqMHaMMyeCKOrO MaBJIeHHA MpeAUWeCTBYIOUIMX 
lgacrKos. 3alaya 06 aBTOKO/IeOaHHAX OMHOMpOseTHOH MacTHHKM OeCKOHeYHOrO 
lasMaxa pelllaeTca TaK?Ke HeMOcpe/\CTBeHHbIM MpHMeHeHHeM Tipeo6 pas0BaHHA 
lanjiaca K HCXOJHOMy ypaBHeHHIO. 


Tloctynusio 
13 I 1958 


WMTHUPOBAHHAA JIMTEPATYPA 


| 15S. y.Borberley, Zs. angew. Math. u. Mech., 22, Ne 4 (1942). 27 H.C. Nelson, 
.J. Cunningham, Nat. Adv. Comm. f. Aeron, Ne 1280 (1956). 


Saxas 419 ue 


Jloxkazagn Akanwemun nayk CCCP 
1958. Tom 120, Ns 4 : 


rHJIPOME XAHHKA 
r. A. PAJIMH 


“ | 
O PACNPOCTPAHEHHH BO3MYWEHHM B CPEJAX C HEJIMHEMHON | 
3ABHCHMOCTbIO HATMPS)KEHHH OT JE®OPMALIHH 
HW TEMNEPATYPDbI 


(ITpedcmaeaeno axademuxom JI. H. Cedoeom 11 I 1958) 


} 

Saflaua 0 pacmpocrpaHeHu BO3MYUIeHHA MJIOCKHMM BOJIHaMH B Cpejlax 
C HeJIMHelHHOH 3aBHCHMOCTbIO HallpsAxKeHMM TOMbKO OT JetopmMalluH o = o(e 
B clyuae, Kora 0?3/de?>0, Oplia paccmotpena X. A. Paxmatysuubim (*)) 
ABTOMOJICJIDHbIC JBHXKCHUA, B TOM UNCIIe MU CTY4aH, KOra O7s/de” MeHAeT 3HaK! 
TakxKe 6e3 yueTa TeMMepaTy PHbIX H3MeHeHHH, paccmaTpuBasucb I. VW. Bapen} 
Onarrom (7, °). | 

TIpu aduaOaruueckux JMHaMMuecKUX Mpoleccax H3MeHeHHe TemMepaTyps 
yaCTHIL MO2KeT MPOMCXOAMTb Kak BCJeXCTBMe HEMpePbIBHOH AeoOpMallHH, Tak 
H B pesyJbTaTe HeoOpaTMMoro MepexoOa MexXaHHueCKOH 9HEPH B TeMOBYK 
Ha MOBePXHOCTAX CHJIbHOTO Pa3PbIBa, H MOSTOMY YUeT TEMOBLIX 9PeKTO 
HeoOxoyum. B kako Mepe TelJOBble 9PeKTbI BUIMAIOT HA Me€XaHHueCKHe AB 
JIGHHA — 3aBHCHT OT MPpHpOsbI BellleCTBa; B KaiKJ[OM OTJ@JIbHOM CJIyuae 3TO 
BONPOC O*KeH ObITh HCCeOBaH CiellMaJIbHO. 

Hwxke B MpeAnouloxKeHH MPOM3BOJIbHOH 3aBHCHMOCTH HallpAxKeHHH OT Te 
copmMallui HW TeMNepaTypb! JaeTca pelleHve JHHAMHYeCKON 3alauH O pacipe 
CTpaHeHHH BOSMYLIeHHH B Cpeye, 3aHHMalolleH ModynmpoctpaHcTBO x > 
BOSHHKAIOUMX MO WeHCTBHeM MOCTOAHHOFO HallpxAxKeHHA, MPHJIOXRKeHHOTO } 
rpaHuue cpegb. MccneqoBanue onupaetcA Ha MeTOL pasMepHoctTei, pasBUTbih 
JI. MW. Cegopnm (*). Stor Meroy u MosyueHHble panee pe3yubTaThI (7) MO3BOVIAIO" 
pellMTb WIA HeaJIbHbIX C2KUMAHHH Cpe (a3, 2XHAKOCTb, TBepsble Tesla) MIpL 
IIPOH3BOJIbHOM YPaBHeHHH COCTOAHHS C Y4eTOM TeMJOBbIX 2deKTOB OOVIbILO! 
Kpyl 3afayu, B KOTOPbIX 3JIeMeHTapHasd paOoTa BHYTPeCHHHX CH MpescTaBJAeT- 
CA B Bue OHOUNeHa Y dy. B uacTHocTu, MoryT ObITb paccMOTpeHbI OAHOMeP 
Hble JBWKeHHA, MPOMOMbHOe PacTAxeHHe H CKaTHE CTePxXKHeH, 3aaun O po 
JOJIbHOM H NomepeyHOM ylape No rHOKOH edopmupyemou uutu. Hexoroppk 
M3 9THX 3aflau, Kak JI€TKO BHJeTb, YKJabIBalOTCA B MOCTaHOBKY, JaHHyt I 
HacTosilem cooOuleHuH. Pay BompocoB u 3aay WIA rasa MPH MPOuSBOMbHON 
ypaBHeHHH COCTOAHMA, HO pH ycnoBuu (0%s/de")s <0, paccmoTpeH B KHUT 
Jeu JlaHnay u E. M. JIubumua (*). Hwxe 910 orpanuyenne Ha 3HaK BTOPO! 
MIpOu3BOHOH CHHMaeTCS. 

§ 1. [[peqnonoxuM,uTO BHYTpeHHAA 9Heprusa cpegy E Kak PyHKUNA Tedop 
Mal\H @ 4H 9HTpomHH S usBectua. Ilyrem uacrHoro AuddepeHiupoBaHuad PyHK 
uuu E = E(e, S) cormacuo ypasBuenuto 


ih = a — cde 
0 


OJIYYUM HaMpsKeHMe o HM aOcouOTHYyIO Temnepatypy T Kak (byHKUMH Zecop 
Mallun u SHTpomHH: o=<a(e,S), T=T(e,S). Ycnosue unterpupyemocti 
ee (03/0S)- = (OT /de)s. U3 repMoyumamuKu uspecruo (5), uTo qua ycTou 
TMBBIX TCPMOMMHaMMYeCKM PaBHOBeCCHBIX COCTOSHHH JOJDKHO ObITb (OS/OT). >0 


(ds/de)r >0, (As/de)s5 > 0. 
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Cucrema ypaBHeHHii ajmaOaTnueckux jBWKeHHi C MmOCKHMM BOsHAaMU 
iIMeeT BH] 


Oo Ox 20 Ox os 


ax. (POR? me Ona ele: i 0; (1) 
sECb p — IVIOTHOCTb cpeybl, t — BpeMa; MHAeKCOM 0 OTMeUalOTCA HauaJIbHBIe 
3HaUeCHHA MapaMeTpos. 

_ Byjem crpourb peurenme cuctempt (1), oTBeuatomee culeqyiouluM HauaJb- 
IbIM HM PpaHHUHbIM yCJIOBHAM 
Ox 


: =— (0): Xx =X) “yume oo Sa- 6 (055) == cos (Paadh (Os So) i ices 


eo 07> Poe consi=-s,,, A<00: (2) 


_ He orpanvunpaat o6uHocTu, nomoxHM (0c/0S).<0, o) = 0. 
M3 Teopuv pa3MepHOcTH cyleqyeT, YTO H38yYaeMOe J[BYXKeHHe ABTOMOJeJIbHO 
i BC€ OTBJICYCHHbI€ BeJIMYMHbI MOXKHO HCKaTb B BHe PYHKUMM OT OHO He- 


‘ABHCHMOH Oespa3sMepHOH epeMeHHoH (3): A = a Sede a (A), 
tV 6/0, tV o,/0o 


af 
=10),e=e0), S=Ple, - =e), ZF =U (en), re on > 0; 


k— H€KOTOPble XapaKTepHble VIA JJaHHOW Cpebl 3HAYCHHA HAalNpxAxKeHHA WU TeM- 


SR Se 
epaTyppl; E, = ae Sp= ooha 
Tlepexona B (1), (2) K Oe3pa3MepHbIM NepeMeHHbIM, NoOuTyuuM: 
oP ” / y 
[» —(3e),|* (On eae, Cu (1) 
A=ow: e=V, /2—a)e * =, 7= 2 =m c= eo = uy 
Rk R (2’) 
V=0 p=4 =p<0 
k 


Ha moBepXHOCTH CHJIbHOrO pa3pbIBa JOJLKHbI BbIMOJIHATHCA yCuIOBHA (%,°) 


const ae ites gee cae) 


€3 —=€y 2 
Ycnosue S, > S, BbIMOJHeEHO, eCJIM YOBJETBOPeHbI HepaBeHcTBa (7) 


e2 eo : 
IP Pp 

ec. m 0, [Pits (22 a" €1) —| Pp bod de) m 0. 

ey a (4) 

Bux nu csBolicrpa agua6at Tioronno JVIAt KaxKOrO U3 pacCCMaTPHBaeMbIX HH- 

ce movin agua6at Ilyaccona ycTaHaBJIMBalOTCA C MOMOLLbIO H3BeCTHBIX MeTOJOB, 

TaKKE Pe3YJIbTATOB, HQJIOXKCHHDIX B (*). 

§ 2. Cucrema ypapuennii (1’) umeer Ba peilienun. OHO CooTBeTCTByeT 
BYDKEHHIO C MOCTOAHHOM CKOPOCTbIO MPH MOCTOSHHIX 3HayeHHAX LePopMalluy, 
TPONMH, HalpsxKeHHA M TeMMepaTypbl. Bropoe pemienve mpeAcTaBineT He- 
TalHOHapHY!O BOJHY C2KaTHA (pacTAr%KeHMA); [JIA OPPaHHUHBAIOMIAX ee NOBEpXx- 
octelt \2=(0P/de), =const. OvepuqHo, uTo K rpanuue cpesbl (%) = 9, A=0) 
yet, B chy ycnosua (OP/de), = 9(e, 4) > 0, MpHMbiKaTb o6acTb mocTy- 
ATeJIbHOrO JIBYOKeHHA. 

1°. Ecau pom annua6at Ilyaccona (0?P/de*), <0 (puc. 1), TO, Kak cyle- 
yeT 3 HepapeHcTB (4), BOSMOXKHbI TOJIbKO YJlapHble BOJIHbI C7KaTHA, MPHYeM 

.. ea 
(@5, N2) >? = meena UCL: 1) UB CTOpOHy x,>>0 He MOryT OfHOBpe- 
Perms 12 
HHO CJle§OBaTh yapHax BOJIHa CKaTHA HM HeCTAaMOHapHaA BOJIHa PacTs2Ke- 
Wt, a TakxKe [Be yapHble BOJIHbI CKATHA, PassleJIeHHble O6acTbIO CTalvo- 
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HapHOroO COCTOAHHA Cpe/{bl. Pemenve uMeeT BHI 


: BN 
e=0, n=%, P=0, t=%, x=! (ove V2) 
P= B, OS Ley oS 1Gs T= vee, 7e) X= (1 + eg) 4 — ea" 

(O<A<’); 


€, — aOcllucca TOUKM MepeceyeHuA yapHoM anuabarbl I, c upamoh P =B. 
2°. Ilycrb B o6sacTH e<(0 MpousB0,HaAt (0?P/de”), OOpalaerca B HYJIb 
ONWH pa3 H MeHAeT 3HaK, Bo3pacTan (puc. 2). Kpupas BK — reometpuyecko 
MecTO TOY¥eK Mepeceyenua yapHblxX aMaOaT, HWMeIOMIMX «IeHTpaMH» TOUK 


BK 


Puce. 1 Puc. 2 


nyru OB apmaOaTbl 1 = H,, C COOTBETCTBYIONIMMH KaCaTeJIbHbIMM, MOCTpoeH 
HbIMH B «WeHTpax». Topusontanamu P = 8 (P3;<8< P,) 9Ta KpuBaa mepece 
KaeTCA B OHO TOUKe. 

A. Py< 8<0. Anas noka3piBaeT, uTO Bepequ O6acTH mMocTyMaTeJb4 
HOrO JIBYXKeHHA, OOpasyioulelica y TpaHHUbI cpembl, OyeT HATH HeCTAalMoHap 
Had BOJIHa CKATHA, PpaHI[bl KOTOPOH ABJIAIOTCH MOBepXHOCTAMM cwladord 
pa3pbiBa. 

TEES Xx 

IIpu > =V4(0, m): e=0, y=ym, P=0, t=%, tacks iY 

Ha orpeske A, = V (eg, m1) << Ay pelienve mpescTaBiseTcaA B Mapa 
MeTpHyuecKoH (bopme: 

0 


= VIC m), X=(+e)VGC, wm) +\ VOCE, mde, | 


PoP (epmy),. 9 se (e cy) miler esa) 
Ha orpeske 0A <)zg: 
0 


P=B, e=e 1=™ t=7(em) X=(+e)4+) VOG m) de 
eg 


/ 
| 


eg —aOcilmcca TOUKM NepeceyeHuaA aquadaTEl y = 7, Cc UpamoH P =B. | 
B. Po<B=8,< Pi. Kapruna jBuxenua oTmmyaetca oT nomyyenHoli : 
2°A TeM, YTO rpaHila MexKly HecTallMoHapHo BOWHOH cxKAaTHA UM OOmaCTDHd 
MOCTYMaTeIbHOrO JBUXKeHHA Oy eT ABJATbCA MOBEPXHOCTbIO CHJIbHOrO on 
* Bi—P } 
Ba. IlopepxHocTH pa3pbIBa COOTBeETCTBYeT Ay” = EE = O(n, 1) 0 (0; “ 
(MN — xacarenbuad K aqua6ate Ilyaccona 4 = 41, Moctpoennas u3 TouKu M). 
B. Ecum Ps <B= 8, < P3, To umeetcs Ba pemenna, y OBJIETBOPAIOMUX pes 
YCNOBMUAM sajjauH. OHO W3 HAX CTPOHTCA TaK Ke, Kak B 2°B, BTOpoe — Ka 
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oe 1°. Bri6op €AHHCTBEHHOrO PelleCHHA MOXKeT OBITH CilelaH Ha OCHOBe COoO6- 
}paxkeHuH OO ycTolunpocTu moBepxHocteli cumbHOrO pasppipa. J]1a. nopepxnocTu 
jCHIbHOrO paspbipa, urypupylowleli Bo BTopom pemennn, 0 (ep, iin) ena 
= Bo/er<0(0, m1) M, CeqoBaTembHO, cKOpocTbh oTHOCHTeABHO cpeibl 3a u 
fepey (pponTom AOSBYKOBan. Takas yfapHad BowlHa, Kak u3BeCTHO (4), a6co- 
}JOTHO HeycToHunBa. 

I’. IIpu B< Py pellenHe €MHCTBEHHO HM CTpouTcsH Kak B 1°, 

3°. PaccMoTpyM cayuaii, Korga B O6slacTH e< 0 mpousponnan (0?P/de?), 
jMCHACT 3HaK [Ba pasa (puc. 3). Kpupas B’K’ crpoutcs jan qyru O'B’ anua- 
fOatpi Ilyaccona 7 = jy noxo6uo KpuBol BK 
Be 2°. 

| A. Korya P,;<8<0, a taxxe xorza 
B<P;, KapTuHa .BwxKeHHA Mopo6na mMovlyueH- 
‘HO, B 1°; pemleHve eAHHCTBeHHO. 

BGP, = P= Py. \Korga PeaerecPy 
PHMeIOTCH JBa pellleHHA, YyOBJeTBOpAIONLUX 
PBCEM YCJIOBHAM 3ajauH. OHO 43 HUX CTpOUT- 
CA Kak B 1°. Oqnako, NocKobKy B J@HHOM 
CJlyy¥ae MOBEPXHOCTb CHJIbHOrO pa3pbiBa a6- 
COmMOTHO HeycTolunpa (6 (er, Yp)< r% > 
> 6(0, 1) (4), paccmaTpHBaemoe pellenne JosxK- 
HO ObITb OTOpouIeHO. Bropoe peulenve, KOTO- 
)poe WMeeT MeCTO BO BCeM HHTepBasie P3s< 
<6 < P;, coorpeTcTByeT culeqyroulel KapTH- 
He JBYXKeHHA: Blepewu OO6vlacTH MOocTynaTeJIb- 
HOrO J{BHXKeHHA, OOpasylollelica y TpaHUlLbl 
cpefbl, pacmpocTpaHseTcaA HecTallMoHapHaa 
BOJIHA CKaTHA C MOBEPXHOCTbIO CHVJIbHOTO Puc. 3 

pasppipa B romope (Ay = P,/e, = 4(e, 7p)). 

Or o6sacTH MocTynaTeJbHOTO JBYXKeHHA HECTAUMOHApHaA BOA CKATHA OT- 
‘ReseHa MOBePXHOCTbIO cla6oro paspbiza (A; = 9 (er, %)). 

B. Py<c8< P 3. Tpannupi HectalwonapHow BOJIHbl! CKATHA, OT/eJIAIOUIMe 
ee OT HEBO3SMYIICHHOH Cpebl MW OOMIACTH NOCTYMAaTeJIbHOrO JBUXKEHHA, CTAHOBATCA 
MOBepXHOCTAMNH CHJIbHOrO pa3pbiBa. J[1a romoBHOH yapHOl BOVJIHbI =P, /e, = 
= 6 (e,, Yo), ua culemyiomel 3a Heit AZ? (Ay <A) HaxoguTcA MOMO6HO A,” B 2°. 
PewuienHe €MHCTBeEHHO. 

YT, P35<( 8B < Py. Umetotca pBa pelieHuA, yOBJIeTBOPAIOWIMX BCeM YCJIO- 
BuAM. Ono cTpovtes Kak B 3°B, BTopoe Kak B 1°. YjapHble BOJHbI B Kaxk- 
JIOM M3 3THX PelleHHH YCTOMYMBbI NO OTHOLICHHIO K MaJIbIM BO3MYII¢HHAM 
TUMa PACCMOTPeHHBIX B (*). 

Ec yyapuas agua6ata I, c «uentpom» (0,0) He mpoxoguT uepes 06- 
wacTb G (uv HMeeT OOLLy!o TOUKY crpannueh LDL’ —touxy L), TO BHe WenTpa 
(OP /de)p, > (OP/de),, pemenve eMHCTBeHHO H cTponTca Kak B 1°. Cayuan, 
Kora yapHan agquaOata I’, nepecexaeT oGnactb G mM uMeeT OfHY OOLLyI0 
TOUKY C afua6aToH 7 = yj, WJM He uMeeT C HEM OOWIMX TOUeK, He3HaYMTeJIbHO 
OTIMUaIOTCA OT pas0OpaHHOrO B 3°. 

OrmeTuM, 4TO HeCMHCTBCHHOCTh peleHHA HMMeeT MECTO H B CJlyyaHx, 
Kora 00/0S = 0 u 0?c/de? MeHneT 3HaK, paCCMOTPeHHEIX B (*), HO aBTOPOM 
UMTHPOBaHEOH paOoTb! OHA He OblJla 3aMeueHa.- 


MockopckHi rocyapcTBeHHbIM YHHBepcuTerT Ilocrynuno 
um. M. B. Jlomonocosa 10 I 1958 
WHTHPOBAHHAS JIMTEPATYPA ' 

1X.A.Paxmatyauu, Yu. 3an. MY, b. 152 (1951). 21... Bapeno6uaart, 
[Ipuka. Marem. u mex., 17, B. 4 (1953). 3 JI. U4. Ceo, Merogsi mojo6ua HM pasmepHocTA 
3 mexanuke, 1957. ‘4 JI. I. JIaugay, E. M. JIugwun, Mexanuka CmVIOWHEX cpel, 
1953 (cm. Takxke l-e usa. 1944 r.). ° Tx. B. Tu 6 6c, TepmogxHHamuyeckHe paoo ri, 1950. 
s JI. U. Cexos, Iaockne 3aqauu rugpoxunamuKn wu aspoqunamuxs, 1950. cee anu, 
MAH, 119, N26 (1958), &T.H. Bapen6aart, [[puka. matem. UH Mex., 21, B. 6 (1957). 
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Jloxnanp AkayeMun Hayk EGCcGcP 
1958. Tom 120, Ne 4 


ACT POHOMH 


r. A. PYP3AQ AH 


AUMOJIBHOE MArHHTHOE TOJIE B NJIAHETAPHbIX 
TYMAHHOCTAX 


(I1pedcmaeaexo axademuxom B. A. AmOapuymanom 7 IIT 1958) 


Kak Opl10 MOKa3auHo (1), B WwlaHeTaPHbIX TYMAHHOCTAX JOJIKHbI IPHCyTCTBO 
BaTb MarHUTHble Noma. Jlanbueli lee pasBurne 3TOFO MpeACTaBJeHHA aJl0 BO3+ 
MOXKHOCTb CfelaTb HeEKOTOPbIe 3akIOVeHHA OO HX TIpupose. OxaspiBaerca, 
uTO XapaKkTep 9THX Mosel CXOJeH C MOJeM MarHuTHOrO AunOA. OlHaKO OH 
He ABJAIOTCA MpOLOKeHHEM MOJIA WeHTPaIbHOH 3Be3bI-Apa; MlaneTapHaa 
TYMAHHOCTb OOs1aaeT CBOMM COOCTBEHHDIM JMMOJIbHbIM TOJICEM, MarHHTHbIM MO- 
MeHT KOTOPOrO MOXKeT MeCHATbCA B 3aBHCHMOCTH OT H3MeCHEHHA Pa3sMepoOB 4 
MJIOTHOCTH TYMAHHOCTH. 

IIpeqcrapseHuve O CyUleCTBOBaHHH MarHUTHbIX MOJeH JHMOIbHOTO THMAa B 
WJIaHeTapHbIX TYMAHHOCTAX XOPOIWO OObACHAeT HaOMIORaemoe pasHooOpa3zue 
ux (OpMbI u cTpykTyPpbl. B HacTosleH 3aMeTKe IPHBOAUTCA KPaTKoe COJepKa- 
HHe TCX Pe3YJIbTaATOB, KOTOPble MOJIYYeHbI ABTOPOM IPH KOJIMYeCTBEHHOM HC- 
CieOBaHHu 9TOFO BOTpoca. 

IIpexjye Bcero yTOUHHM JIA HalleH 3aauv MOHATHA KTOUeCUHOTOY H KHETO™’ 
yeuHOro» JunomeH. B nepBom curyuae pasmep Anno l, T. e. paccCTOAHHe MEK 
ABYMA PaBHbIMH «3apxAaMH» MPOTHBONOOKHOLO 3Haka, 3HAYHTeJIbHO MeHbILIe 
pa3mMepoB TymMaHHocTH R; Bo BTOpoM culyuae / cpaBHuma c R. B cayuae Toueu- 
HOrO JMNOA HanpAxeHHOCTD noma H(r, ~) BAOWb MaHHOH CHJIOBOH JHHUE 
UB TOUKe (f, ) ONpeleAeTCA BbIPAaxKeHHeM 


H(r, 9) =52(9), (1), 


re @ — marnurupili moment gunona, 4(~) = V1-+ 8 sino. 

MoxHO 0Ka3aTb, UTO B MJlaHeTapHbIX TYMAHHOCTAX JOJKHHI CYILeCTBO-! 
BaTb JMNOJIbHbIC MarHUTHble MOJIA HeTOYeYHOrO THIa.B 9TOM Culy¥ae HallpAKeH-- 
HOCTb I10JIA B TOUKe (Fr, ~) MpescTaBsnerca dbopmyson 


A(r, 9) =an(r, 9), (2 
THe ee Are : 


1 +L %2)2— 4x2 sin? @ + (1 — x?) [(1 + 2)? — 4c? sin? "2 y"2 
2 


ayo 6 
ni(r, 9) = 22 (1 + x?)* — 4x? sin? 9 ae 


His npuseyenHbix (POPMYI BUTHO, TO, HallpHMep, B WeHTPasbHOM CeueHHH | 
TYMAaHHOCTH, MpOXOAAULeM Yepes OCb AMMONIA, MarHUTHOe Mose OONamaer rpa-| 
AMeHTOM HallpaAKeHHOCTH Kak MO KOOpAuHaTe Ff, Tak UNO o. [paquent nanpa-| 
*KCHHOCTH MAFHUTHOPO NOJIA CO3 Laer PpaqWeHT MarHUTHOPO WaBJIeHHA, KOTOPbIi 
MPHBOAMT K HapyWleHHIO NepBOHavasIbHOrO PaBHOBeCHOFO COCTOAHMA pacmpe-| 
JeeHHA TJIOTHOCTH Ta3a B TYMaHHOCTH; BOSHHKaeT MaKPOCKONHMYeCKOe Nepe-| 
MeUleCHHe HOHM30BaHHOrO La3a, HaXOMAWerOcA B COCTOAHHM TeMIOBOFO BH «Ke-} 
Hua. B pesyaprate OOpa3yerca HepaBHOMePHOCTS B pacnpeseeHun TOTHO-| 
CTU MaTepuH, T. €. BOSHUKAaeT 'paluenT ras0Boro AaBJIeHHA 10 O6eUM KOOPIH- | 
HaTaM (Temiepatypa rasa 7 mpuHuMaerca Bese nocrosHHoH). I paqnent ra3o- 
BOrO JaBJICEHHA MPOTHBOMONOKeH rpalvedTy MarHHTHOFO aBJeHHA, UH B TOT! 
MOMCHT, KOrla OOe STH BeEAMYMHbI Oy AyT MO aOcOMIOTHOM BeIMUHMHE paBHATbCA 


734 


Ipy? Apyry, Aabueliliee mepemenlenue rasa mpekparurcs, HaCTYNHT CTallHo- 
dapHoe cocrosHHe. Jlonycrum, uro Bpema, HeOOXO,MMOe JWIA NOCTHKeHHA 
ae petapuoro COCTOAHHA NOCIe MPHIOKeHNA K TYMAHHOCTH MNOAbHOFO 
jIOUIA, SHANHTCIbHO MeHbIUe, YM MPOAOMAKUTEMbHOCTh 2KW3HM TYMA@HHOCTH. 
YcnoBue CTal\HOHaPHOCTH B JaHHOl TOUKe cBeqeTCH K PaBeHCTBY rpaveHTOB 
MarHHTHOrO H TasoBOro aBJIeHHH MH 3allMllleTca B BUe 


2 
g— +nkT =C, (4) 


he n = n(r, 9) — KOHMeHTPalluA HOHOB (31eKTpoHoB); C — HeKoropas no- 
cTOAHHaA. TloceqHAA OnpekeiAeTCA WIA NBYX MOJeel TYMaHHOCTH: «KOHeU- 
HOH» 4 «OeckoHeyHOl». B calyuae, Hallpumep, «OecKOHeYHOH» TYMaHHOCTH UMe- 
lem n(r, 9) =m MpH r—>oo, rye ny— KoHWenTpana He€BO3MYIILeCHHOM 
Ty MaHHOCTH, MOCTOAHHAA BO BCex TOUKAX. Torja u3 (4) HaliqeM JIA BesIMUUHbI 
SOTHOCHTEIbHOM KOHILCHTPallMH HOHOB B TouKe (f, 9): 


TON tis Cur 

ee = 1S); (5) 
[re o603HaueHO o = Q?/8xRT No. 

' B cayyae «KoHeyHOM» TYMaHHOCTH YCAOBHeM WIA OMpesemeHua C ABIAeTCA 
SMIOCTOAHCTBO MaCC «HeEBOSMYLICHHOM» H «BO3MYLLCHHOH» TYMaHHOCcrTell. 

M3 dopmys (5) BbiTeKaeT, 4TO, BO-MepBbIX, pacipekemenue KOHIeHTPalluH 
Ha WeHTPaJIbHOM CeEYeHHH TYMAaHHOCTH CHMMeTPHUHO OTHOCHTeJIbHO ee MarHHT- 
HOH OCH H, BO-BTOPbIX, MHHUMaJIbHOe 3HaYeHHe KOHILCHTPallHH Ha JlaHHOM 
paccTOAHHH OT WeHTpa TYMAHHOCTH MO/yuaeTca B HalpaBJeHHH MarHUTHOH 
socu (9 = 90°), a MaKCHMaJIbHOe — B HallpaBJIeHHH 3KBaTOpa TYMaHHOCTH 
(9 = 0). Hlanee, B O1M3KHX K WeHTPy TYMaHHOCTH OOJaCTAX KOHIeHTpaluA 
Mala, a B J\aJIbHHX OHa OoOJIbIe. 

OdObemHbIM KOSPPuUveHT H38YYeHHA TYMAHHOCTH MpOMOplMoHaeH KBal- 
paTy IeEKTPOHHOH (HOHHOH) KOHWeHTpalun. Tlosromy jake HeOobI0e pas- 
JIMUHe B BEIHYMHAX KOHIEHTPalH Me@X*K]Y OTIeJIbHbIMHM TOUKAMH TYMAHHOCTH 
MOXKeT IIPHBeCTH K 3aMeTHOMY Pa3JIMUHIO B MOBePXHOCTHbIX APKOCTAX B 3THX 
Toukax. Pa3Hulla OyeT HanOO/bileH MexKY HallpaBsJIeHHeM MarHHTHOH OCH U 
-HallpaBsleHHeM 9KBaTOpa TYMaHHOCTH. KoHTpacTHOCTb COxpaHaetca, Kora 
-MbI paCCMaTPHBaeM MpoOeKUHIO peaJIbHOH — MpOCTPpaHCTBeHHOM KapTHHbl, KO- 
Topad MowyuaercaA nyTeM BPpallleHHaA WeHTPaJIbHOrO CeyeHHA BOKPYT MarHurT- 
HOH ocH TyMaHHOcTH. B 93TOM CJIydae MOMYYMM TYMAHHOCTb C JBYMHA OOvIa- 
CTAMH MAKCHMaJIbHOM APKOCTH, PaCMOO%*XeHHbIMH CHMMeTPHYUHO MO OTHOLe- 
HHO K WeHTpy — MMeeM ONNOJAPHYIO TYMAHHOCTD. 

V3 dopmya (5) BbirekaeT Tak»Ke, UTO IPH aHHOM 3Ha4eHHH o CYIMLeCTBYIOT 
HeKOTOPble 3Ha4YeHHA 7, UH %, IPH KOTOPbIX KOHICHTPallHA HOHOB CTAHOBUTCA 
paBHOH Hyw1O. OTO, OVeBUAHO, eCTb OO/MaCTh «H3OeraHHA», Pe 3apAxXeHHble 
waCTHIbl He MOTYT OCTaBaTbCA B PaBHOBECHOM COCTOAHHH HM JOJIXKHbI «BbICACHI- 
BaTbCA» H3 Hee. YpaBHeHHe KPHBOM, OMpeserAtouleH (pPopmy OOJacTH «H36era- 
HUA», Ollpekemnerca U3 yculoBua n/ny= 0. Ova OKasbIBaeTCA MOUTH KPyrOBOH 
(ctbepuyueckol) B Cly4ae «TOYeUHOrOy AHMONA WIA BCex 3HaveHuH so. B ciyyae 
«HeTOUeYHOLOy LuNOIA PopMa OO acTH «H3OeraHHA» CHJIbHO 3aBUCHT OT G, T. e. 
OT B@JIHUHHbI Hallps2KeHHOCTH MarHuTHOro noma. Ha puc. 1 mpuBeseHbl HeKO- 
TOpble (POPMbI WeHTPaJIbHOFO CeYeHHA TYMAHHOCTH MPH Pa3sJIMYHbIX 3HAYCHHAX 
HalpAxKeHHOCTH MarHHTHOTO MOA (OHA YBeMMYMBaeTcCaA MOCMeAOBATebHO 
pu mepexoge or J go JV), mpuuem HesallirpHxOBaHHble YaCTH COOTBETCTBYIOT 
oOacTaM «H36eraHuA». 

Uro6bt ualitm pacnpesemenue APKOCTH MO «MarHHTHOK» TYMaHHOCTH 
HeOOXOZUMO OT MIPpOCTPaHCTBeHHbIX TPeXMePHBIX H3O0OT MepeHTH K [ByMep- 
HbIM H30(OTaM TYTeM MHTerpHPoOBaHUA UBMYUYeCHUA KarKOFO BlemeHTa OObeMa 
no wyuy 3peHua. Hamu mocrpoeubl Teopernyueckue u30orbl WA PpasJIM4Hbix 
3HaueHHHM Mapametpas,T.€. WIA pasJIMYHbIX 3HAavYeHHH HallpAKeHHOCTH Ma- 
THUMTHOFO NOJIA, a TAKKe WIA PasJMIHbIX 3HaVeHHM OTHOLWEHUA l/R, T. e. WA 
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PasIHYHbIX 3HavYeHH OTHOCHTEbHOH PYOMHbI «SaJleraHuA>» MarHHTHBIX NO 
mocoB. IlocrpoeHuble u30doTbl 10 CBOeMy Pa3HOOOPa3Hl0 OXBaTHIBalOT NOUT 
BCe H3BeCTHbIe (LOPMbI MJlaHeTapHbIxX TyMaHHocTeH. TyT uMeloTCA U30f0TbI, 0 
BOJIbHO CXOMHbIC C H80(oTamu TyMaHHocTeH NGC 6720, 7293, ° 3587, 3196 
WHTepecHoll OuNouApHOM TyMaHHOcTH «= 16"13",3, 6=—O1752; a= 16710%,5 
8 = — 54°50; NGC. 7662 u tT. 9. Ha puc. 2 npuBewqeH oOfMH Mpume 


Puc. 1 


MOCTPOeCHHOH CHCTeMbI H30@orT; (UNdpb! O3HavaIOT, HHTCHCHBHOCTH B MpoHs 
BOJIbHbIX CAHHUWax), COOTBeTCTByWIMeH 3HayeHHIOs = | u l/R = 2,25. OF 
cucTema H30OT XOpollo corsacyercs co crpyKTypol TymMaHHoctH NGC 3587. 

McxofA 3 TOKACCTBEHHOCTH TeOpeTH¥YeCKHX H HaOJIOMaeMbIX CHCTeM H30-; 
(oT, OMpeseAeTCA BeIMYHHA HalpAXeCHHOCTH MarHHTHbIX Moe MIs HeKO- 
TOPbIX TYMaHHOcTeH. Ona OKa3blBaeTCA MO- 
pagka 10°3— 10-4 raycc u MeHseTCs He TOUIb- 
KO pH Mepexoge OT OLHOH TYMAHHOCTH K 
Jpyrou, HO HW pH Mepexofe OT OAHOM TOUKH 
BHYTPW TYMaHHOCTH K Apyron. 

Tpe6yer oco6oro paccMOTpeHHA BJIH- 
AHWe JMMOJbHOTO MarHUTHOrO MOA Ha pe- 
aIbHylOo, pacwWUupAWMywca C HE 
KOTOPOH CKOpPOCTbIO TYMAaHHOCTb. Oxka3bl- 
BaeTCAH, UTO MPH JTOM BO3HHKAaeT CHa, Ha- 
ipaBJeHHad OOpaTHO JIBH2KeHHIO H TOPMO- 
3Alllad JIBHXKeHHe (MarHHTHOe TOPMOXxKeH He). 
Besunua 3TOH CHJIbI, a CJICOBATeJIbHO, 3(p- 
(beKTHBHOCTb MarHHTHOFO TOPMOXKeHHA 3a- 
BHCHT, B UaCTHOCTH, OT yrvia % MeEXKTY BeK- 
TOPOM CKOPOCTH PaClIMpeHHA H BeKTOPOM 
HallpA2KeHHOCTH MarHHTHOrO Noa. Bennuun- 
Ha ylula ® B pa3JIMYHbIX HaNpaBJIeHHAX pa3s- 
JIM4UHa, H NOSTOMY TYMAHHOCTb OKA B. 
Pa3JIMYUHbIX HalpaBJIeHHAX PaCWIMPATbCA C: 
pasMYHOH CKOPOCTbIO: MaKCHMaJIbHOM—B HallpaBJIeHHH MarHHTHOM ocH HW 
MHHUMaJIbHOH — B HallpaBJIeHHH 9KBaTOpa. | 

TakuM OOpas0M, CIIJO0CHYTOCTh MH BOOOMle MpoRomroBaTocTh opm GOoub- 
IUHHCTBA MJlaHeTaPHbIX TYMA@HHOCTeH ABJAeTCA CeENCTBHeEM HEpaBHOMepHOrO: 
pacluMpeHHA TYMAHHOCTeH NO Pa3JIHYHbIM HalpaBJICHHAM, BbISBaHHOFO Mar- 
HHTHbIM TOPMOXKeHHeM. 

Ha puc. 3a mpuBeyeH mpumep cucTembl TeopeTu4ecKHX u30coT u COpMbI 
TYMaHHOCTH C y¥eTOM MarHHTHOrO TOpMoxeHHA (c = 20, l/R~O,1). 

Ora CHCTeMa H30(OT XOPOUIO cordacyerTca c CuCTeMOli H30OT H3BeCTHO! 
«MpAMOYrOJbHOK» TyMaHHOcTH JC 4406, npuBexeHHoH Ha puc. 36 (%, 3). 

Tloka3aHo, Maslee, UTO CYILeCTBOBaHHe AHNOJbHbIX MaPHUTHBIX Noveli B MMla- 
H€TaPHbIX TYMAHHOCTAX HE NMPOTHBOPeyHT OOPas0BaHHIO BTOpOH odom0uKH 
(*). OrHoulenve cKopocteli pacumpenua o6eux OG6oO"eK, OKa3bIBaeTCH, He 
3aBUCHT OT BeJIMUHMHbI HM XapakTepa MarHHTHOFO MOA, YeM, NO-BHAMMOMY, 
OObACHAETCA CXOACTBO B OOJIbILMHCTBe ClyyaeB C—bOPM BHEWIHUX HM BHYTPeHHUX 
o6onouek. Pacnpeylemenve Ke APKOCTH NO BTOPOH OGoOUKe Oy Jer «uCKaxKeHOY 
MarHUTHbIMH MOJIAMH B MCHbIJeH CTeMeHH, eM B OCHOBHOM OGos0UKe. TlosTo- 
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My OMNOMAPHOCTb CTPyKTYypbl y BTOPOH OOoOUKH Oy JeT BbIPAaxKena MeHce weT- 
KO, 4eEM Y .OCHOBHOH. 

Hapsy ¢ 9THM MOXKHO HaMeTHTb PAN MOcMeAcTBUl, KOTOPbIe OGYCJOBeH bi 
aPHHTHbIMH NOJIAMH MvlaHeTapHbix 


YMaHHoctTei : 8 

1. B Hekoropblx uacTax TyMaH- . 
JOCTH, B OCOOeCHHOCTH Ha KOHILax ee ae S aes 
MarHUTHOH OCH, HallpsAxXe€HHOCTb “Stow 
THNOJbHOTO NOAA MOET OKAsAaTb- P| 
CA HaCTOJIbKO MaJlOH, 4TO Oyler OS 
>paBHHMa C Hallps2xeHHOCTbIO pe- | ~~ _ly 


CyJispHOrO MarHuTHOorO noma Ta- (he 
MaKTHKH B JaHHOomM mecte. KomO6n- 


é 4 
AMPOBaHHOe JeHCTBHE o6oux mower Faas 
MO2KeET IPHBeCTH K BOSHHKHOBCHHIO 
“NUPaJIbHbIX PYKaBOB, T. €. K BOSHH- 


HOBeEHMIO CNMPaeBHANbIX TYMaH- yam, 
octeli (*). Neco oa 


2. CormacHoO BbIABHHYTOH B (°) 
OHIENWHH, Apa MlaHeTapHbix TY- 
AaHHOCTeH ABJAIOTCA MOJIONbIMH, SaaS 
me He COBCeM c(opMHpoBaBLUH- : * 
HCA 3Be3,aMH, H MOITOMY MO2KHO a 
*KUNaTb HCMyCKaHHA C HX CTOPOH Puc. 3 
JIbTPapeJIATHBHCTCKHX  93JICKTPO- 

HOB, B3aHMOJeHCTBHe KOTOPbIX C Ma@IHHTHBIMH NOJIAMM TYMAHHOCTH JOIXKHO 
PHBeCTH K NOABJICH HO CHHX POTPOHHOPO H3J1Y4eHHA, HEMPepbIBHOTO NO CNeKTpy, 
OJIA PH3OBaHHOTO H C MaKCHMYMOM IVIOTHOCTH H3J1yueHHA B OOACTH «lanoK» 
y OHNOMAPHBIX TYMaHHOCTeH). BpllenuTb STY, MO BCeH BePpOATHOCTH HHYTOX- 
4ViO 10 KOJINUeCTBY, 9HEPHlo CpeAuH OObIKHOBeHHOrFO HelpepbIBHOrO H3uy4e- 
4HA TYMAHHOCTH 3afaua XOTA WH TPyAHaA, HO MO-BUAMMOMY, OCyULeCTBUMaA 
yTeM MIpHMeHeHHA, HaNPuMep, NOMAPH3alHOHHbIX MeTOJOB UCC/IeOBaHHA). 

3. Tlockombky MlaHeTapHble TYMAHHOCTH, pacllMpsAAChb, B KOHILe KOHILOB 
OJIKHbI PaCC€HBaTbCA BMeCTe CO CBOHMH COBeEPLICHHO MPOH3BOJIbHbIM OOpa- 
30M OPHeHTHPOBaHHbIMH M@rHHTHbIMH MOJIAMH B M@XK3Be3HOM MpOcTpaHCTBe, 
2eOBaslO0 Obl H3YUUTb JaJbHelilyio CyAbOy TyYMaHHOCTeH HW HX MarHUTHbIX 
1ouleH KaK BO3MOXHbIN MyTb K OObACHEHHIO BO3HHKHOBCHHA XaOTHUeECKHX 
MaPHHTHbIX Moe cchepuueckoH wu NMpomexyTouHOK noscuctem TamakTHKH. 


& 


Bropakauckana actpodu3uueckan oOcepBpaTopua Tlocrynuso0 
Axkayemuu Hayk ApmCCP 3) T1958 


| UMTUPOBAHHAS JIMTEPATYPA 
| 


met l. A. Typsaguan, JIAH, 118, N 6, 1231 (1957). *# D. Evans, Month. Not. 
Roy. Astr. Soc., 110, 37 (1950). *H. Zanstra, W. Brandenburg, Bull. Astron. 
cnst. Netherl., 11, 350 (1951). 4T. A. Plyp3aqaa48, Bompocs! quHamuku nmaHeTapHblx 
~yMaHHoctelt, Epesan, 1954. §& TF. A. Ty p3aau, Bonpocn Kocmoronuy, 6, 1958. 


Jloxrnann Akanemun nHayk CCCP 
1958. Tom 120, Ns 4 


MATEMATHYECKAA PH3HKA 


A. A. JIOTYHOB u A. H. TABXEJIMVJ3E 


AHAJIMTHYECKHE CBOHCTBA AMIJIATY]bI MPOWECCA 
C MEPEMEHHbIM 4HCJIOM YACTHILL 


(ITpedcmaeaexo axademuxom H. H. Bozoatbobeim 17 II 1958) 


_ B wacrosmee BpeMA B KBAHTOBOM TeEOPHH NOMA WIHPOKO HCTOb3yeTCA Me- 
(COR JMCMePpCHOHHbIX COOTHOIWeHHH. XOTA OH HM He JlaeT NOHO MHdpopMa- 
IHH O TOM HJIM HHOM KOHKPeTHOM I1pollecce,OH IPHBOUT, OHAKO, K HEKOTOPbIM 
(TOUHBIM COOTHOLICHHAM MeXKLY HaGJOLaeMbIMH BesIM4YHHaMH. Hecmorps Ha TO, 
iTO MeTOJ JHCNepCHOHHbIX COOTHOWeHHH Obi MmpeqioxwkeH B psje pabor ere 
3 1954 r., qo noceqHero BPeMeHH B OOOCHOBAHHH AUCNePCHOHHbIX COTHOIMeH HH 
DcTacA pA HeACHBIX BOMpocoB. JINWb B KoHUe 1956 r. H. H. Boronmw6osy 
yqalocb TpeooOuleTh HUMeBLUMeECH 3ieCb OoOblIMe TPYAHOCTH HM MOCTPOUTb 
°TPOrHH BbIBOX MHCMePCHOHHbIX COOTHOIWeCHHH WIA MpoueccOB Me380HHYy- 
)KJIOHHOrO pacceaHuHaA. IIpu strom H. H. Boromw6osy norpeOoBaslocb mpoBecTH 
TAYOOKHH aHaJIv3 OCHOBHbIX (PU38H4UeCKHX MpeMOCHIIOK BbIBOa WH MOKa3aTb 
PA TOHKHX TeOpeM U3 OGIaCTH, MOrpaHuyHOl MexkAy TeopHelt CPyHKWM KOM- 
IeEKCHBIX MepeMeHHbIX HM (PyYHKIMOHaIbHbIM aHau30m. B 3amerke (') ObwIn 
IPACCMOTPeHbI JHCMePCHOHHbIe COOTHOWEHHA JIA MpoleccoB C MepeMeHHbIM 
PIMCJIOM UaCTHIL. 

| B uwacrosuei 3ametTKe (Ha NpuMepe ABOuHOrO KOMNTOH-appekta Ha HYKJO- 
tae) meroy H. H. BorosmoG6osa (7) mpuMeHaeTcaA WIA WOKA3aTeIbCTBA 9THX COOT- 
HOWeHHH B CJlyuae OTCYTCTBUA HeHaGsOaeMOH OONacTH 2HeprHi. 

| Q@ypbe-o5pa3bl 3ala3bipatollero H OMeperkaloulerO MaTPHUHbIX 3JIEMeH- 
ITOB JBOMHOPO KOMMTOH-3:pPekTa MO%KHO 3amucaTb B BIE (7): 


Fe OE: Q, A) = _ — | eieetiay ae (x, y) dx dy, 
jp Os Q, A) = \elortiner es Ge, y) dxdy. (1) 


CormacHo ycJIOBHIO TpHuMHHOCTM, MHTerpupoBanne B (1) 0 NepeMeHHOH x 
eleTca B OOvlacTH 


AX; XH => 0 (2) 
uist 3alla3 .bIB aloulen aMIJIMTY bl UW B o6slacTu 
eee ys ieee (3) 


ula onlepexKatomleH amnautTyzpl. Onno E uv Q cBAsaHbl MexKAy co6oH cule- 
AYiOuluM yCJIOBHeM 


2 
?=Q’+ mo. (4) 
OyHako Ha 3TOM 9Tare MBI 6ymem paccmatpupatp E£ wu Q Kak He3aBHCHMbIe 


ee 
mepeMeHHbIe, a BeKTOpa Au p cuntTaoTca (buKcHpOBaHHbIMi. Mynkunn Ty 
u T°. ompeyenenbl BCIOy Ha WeHCTBUTe_HOK OCH MAA | E | > E>, (nopor npo- 


o,@ 


mecca). 


| 
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PaccMoTpuM (yYHKI{HIO 
T (E,Q, A) =T™ (E,Q, A)—T* (E, Q, A). (5 


Sta ibyHKuua uMeeT cylenyroumi auepreTuueckut cnexTp (puc. 1) 


5 Mf 
o Menes Boe ey 


Pryce 
rye momtoca + FE, u +E, ompefenaloTca us ypaBHeHHH: 
aE (pea 1M) — [O* a pd | 
PED ME) (Ose pay = 0; (6 
a rpaHvila HempepbiBHOorO cieKTpa | 
Eq =3/2(M + — po). (7) 
Toerpoum bynxuno T(E, Q, A), oO palllaroullyl0CA B HYJIb B OOs1acTH | ape. Eq 
Jlma sToro BMecto (byHkuui F'* ial y) uF ae (x, y) BBeweM (byuKumn F™ (x, 5 


F*"" (x, y) cneqytoumm o6pa3om: 
ret 


; 0 \)2 CE, | 
awe y)= [4 (ot + My) Zo + [08 +05 +2/(rr35)] [( a Ma 


4 fa) \2 ret & 
+ [03+ i(Pigq)] Fe q 
WJM B UMITYJIBCHOM IipeCTaBJIeHHA 


ret 


padv (E, ‘ay. A) = [[Q?-+ A? — 2pQ)}? — res + M?)][Q? “5 pQit=s 
_ Fp? + MYIT™ (E,Q,2). (8) 


Tlomuom B (9) nogo6paH TakuM O6pa30M, 4YTOObI JIMKBHAMpoBaTb 6-ocoG6eH- 
HocTH (dyukunun T(E, Q, A) B Toukax-+ F,, + F,. Ouepuguo, uTo 


T (E,Q, A) = T(E, Q, A) —T*™ (E, Q, A) =0, (10) 
ecm |E|<E,, ImE = 0. Bregem dynxunu ®’ (E£,e, p, A, o)u O° (E,e, p, A, PA 
CIE LYIOULHM OO6pa3o0m: 

Mm’ (E,.e, p, A, p) =+5,\ F 8 (x; y).exp ZEx, — iexV P2_p2— ixpy + 
+ iAy — px?| dx dy, (11) 


SS 1 AG 
DES Osea) Sars aes ; S, — onepaluaA CHMMeTpH3allWH MH aHTHCHM-: 
MeTPH3allHH TO e, HeoOxOfMManA JIA YyCTpaHeHHA [By3Ha4YHOCTH KBapaTHOro! 


xopun V £2 —E%. ®yuxumn 0%, &" spnsotcea anammTuuecKuMu B BepxHeit | 
(HMKHeM) TosynviocKocTh 2gHepruu E ccotgercTBenHo. Ha ocHopanuu (10) 

| 
YMeeM: 


®' (E,e, p, A, p) = © (E,e, p, A, p) npn |E|<E,, ImE=0. (19) 
CuleoBaTeIbHO, CyllecTByeT (pyHKWMA 1? \GhS e p, A, a) | 
®" (E, e, p, A ,e) px ImE>0, 


(2 8er pa Awe )ee z (13) 
®° (E,e,p, A, p) npulmE <0, 
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fHaJIMTH4eCKasa BO BCeH IJIOCKOCTH SHepruM 3a HCKNOYeHMeM sMHMi paspesa: 
— heh fF, £,— Rek< co Imei =: (14) 


(pH STOM 3HayeHHa @ Ha BepXHHX Oeperax paspe30B paBHbl M", a Ha HwOKHUX 


D°. Ecmm dyukuua @(E,e,p,A,p) npn E-»oo umeer cremenb pocta He 
ible 1-4-8, Torga B :yHKIHH 


(EE Eb Evel pirA, 0), (15) 


me E,)— sellecTBeHubili mapametp, |E,|<(E,, MoxHO MpMMeHHTb HHTerpaulbs 


ne. 2 


wayio TeopeMy C KOHTYPOM HHTerpHpoBaHHa, H300paxKeHHbIM Ha puc. 2. Yecr- 
PeEMJIAA paquyc OOMbUIO OKPyXXHOCTH K OeCKOHeYHOCTH, paMyCbl MaJIbIX To- 
TyOKpyXHOcTel — K HYJIIO, NOJTyyaeM 


—E 


q 7 => 
- (B= pers ® (E’+i0, e, p, A, p)—® (E’—i0, e, p, A, e) apr 
P BE, » P> aN = - —— 
( e p 0) Qt a (E’ = E) (E’ — Bae dE (16) 
(E—E,)*+9_ & O(E’ +0, €, p, A, e)—O (E’— 10, €, AY) pr _ 
ae ’ (E’ — £) (E’ — £,)" ce oe 
q 


WoueqyeT MoO,uepKHyTb, YTO B PacCMaTPpHBaeMOM HaMH CJlyyae (OTCYTCTBYeT 
HieHaOwoOfjaemMasd oGslacTb 9HeprH) Ey >E, AW wHTerpupoBanve B (16) mpoBo- 
area TO HaOwlOyaemo o6actu. Ho tak kak dynKuun ©” u * onpenenenni 
(3 HaOHOjaemoli OOJlacTH M AA p= 0, TO Mbl MO?KEM B HHTerpasiaxX MO/OKUTS 
© =. I[pu 2Tom copeplieHHO OYeBMAHO, YTO MpaBad YaCTb BbIpakeHHA (16) 
byner aHasuTHYecKOH (pyHKWHeH BO BCeH MJIOCKOCTH KOMMJIeKCHOrO lepeMeH- 
laoro E 3a ucKsoueHveM sIMHMM paspe3a (14). Ho u3 BpIpaxenua (16) culenyer, 
| > 


luro mpH p = 0 mpaBax yacTb onpefeseT cbyHKuuio P (£,e, p, A, 0), asanuru- 
juecky!o BO BCel nmockocTH FE 3a HcKsOYeHHeM JMHMM paspesa (14). Ho pyyK- 
itua D(E,e,p, A, 0) oTsmuaetca oT PyHkuuH 


f S.T™(E,e,p, A) npa ImE>0, 


me 17 
| ST" (8, ep) 4) uppaimE< 0 


S. Gt; enpeA) = 


WIMLb MHOMKUTCJIAMM, OOpalllaloulMMHCA B HYJIb B TOUKAX 
E=t,, E=+E,. (18) 


a 
Tlostomy dyuxuua SiG(E,e,p, A) OyfeT aHamuTMueckOH BO BCeH MJIOCKOCTH 
KOMMJIeKCHOro mepemeHHoro E c MosllocaMi MepBol CTemeHH B TOUKAX E=+84,, 


> 


E=-+£E, uc suuuamu paspesa (14). Pyuxuna S.G(E,e, p, A) umeer crte- 
MleHb pocTa He BpIle 1. CaeqoBaTevIbHO, K (PyHKIUAH 

(E — E,)-" 18. (E, e, p, A) (19) 
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MOXKHO IIpHMeHATb WHTerpasbuy1o Teopemy Kouim C KOHTYPOM MHTerpupoBaHHus 
H300paxKeHHbIM Ha pHc. 3. 


Puc. 3 


YctTpemssa pauyc Gobo OKpy2xHOCTH K OeCKOHeYHOCTH, a pafnyc 
MaJIbIX MOJIYOKpyxXHOCTeH K HyYJIIO, MOsly4aem 


(E= = Eyo ; SA ED 
S D, ® . ae P dE ie ae eae es -- 
. x os (E’ — E) (E’ — E)) 2 
E,—E n+1 SR; (P, A, e) E at aya SQ; (p, A, e) 
as 2. ( By — Ei ) “Et ES = a ee | + Pa (E). 


(20) 
IIpu nosmyuennu (20) 6piio yuTeHo, 4TO | 


limS,.G (E+ y= 8,0 (E) lim S. Ges = ieee eae 
s+ 0 


E> @Q 


Dio EV= TEE) ETS ©), 
Aaa (EY = 4 (Teo(B) Tes B))- 


B saks0ueHHe aBTOpbl BbIpaxKaloT rlyOoKkylo OslarosapHocTb akay. H. H. Bo- 
romoOony 3a WeHHbIe OOcy2x«eHHA padorbl. 


OOpeqHHeHHEI MHCTUTYT Ilocrynusc 
sepHbIX HcceLOBaHHH b Tl 1958 


UMTHPOBAHHASA JIMTEPATYPA 


1 A.A. JIoryuos, JAH, 120, 3 (1958). 2 H.H.Boroaw6oes, J. B. Iu pe 
K OB, BpeweHHe B TeOpHiO KBaHTOBaHHbIX Momeli, M., 1957. 
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Aoraage Akagemun nayx CCCP 
1958. Tom 120, Ni 4 


PH3SHKA 
A. Jl. AJIBMEPT, ®. ©. JOBPAKOBA, 9. ®. UYMECEHKO u B. C. WAMNHPO 


}O PE3YJIBTATAX OMPEJEJIEHHA 3JIEKTPOHHOW KOHLEHTPALLMM 
BHEWIHEH OBJIACTH HOHOC®EPDI M0 HABJIKOJEHHAM 
3A PAJIMOCHTHAJIAMH TEPBOrO CILYTHHKA 3EMJIH 


([Tpedcmaeaexo axademuxom B. A. Komeaonuxoeoim 31 III 1958) 


1. OnucpipatoTtch kpaTKO pe3yJibTaTbI HaOwOeHHH 3a pasMocurHasamu 
MYTHHKa, OCHOBaHHbIe€ Ha OMpeslesIeHHH MOMCHTOB BpeMeHH ero «palMOBOcxosa» 
) «pamnosaxoja». TlosyueHb! faHHble O pacmpeseveHHH 9JIEKTPOHHOM KOHUeHT- 
vauuu N wounocdepb! Bblllie ero MakcumyMa NV M BbITeKaloulve 43 HUX Mmpes- 
OJIOXKUTEJIbHbIeC COOOpaxKeHHA O CBOHCTBaX MeXKManeTHOrO ra3a. 

| Mertoguka ucceqopannl cocrouT B caenyronrem. JlonycTum, 4TO ciyTHHK, 
P3JIyYaIOWIMH payMOBOJIHbI “acTOThIf, NpOXOAUT Hag TOUKOM HaOwOJeHHA BbILUE 


y G 2 2 4re? 
Wu OOnacTu F,, KpuTMyecKaad uacToTa KoTOpon (27)?fo =a = Aa Ny = 


= 3,2-10° Ny, mpnyem @ >. Torga uemecoo6pa3sHo paccMaTpHBaTb (Ba THMAa 
paekTOpHi pacmpocTpaHeHHA BOJIHbI JO TOUKH HaOJIOMeHHA, OlpeesAemble 
OOTHOWWCHHAMH @,:0< 1 H @:a@>1, Frye Ms—HeKOTOpOe MpeebHOe 
}HaueHve YacTOTHI. 

| Korga o,:@<1, HaOmogaerca culeflyioulad KapTvHa. Eom a:o<l, 
‘0, OUeBHHO, pacmpoctpaHenue KBa3HONTHYeCKOe — MaKCHMaJibHad. 
OPH30HTaIbHad JlasIbHOCTh 7, MpHeMa CHIHaJIOB CO CiYTHHKa paBHa R?— 
MACCTOAHHIO = ONTHYeCKOH 
TO BHJHMOCTH, HW TpaeK- 
‘OpHA BOJIHbI COBMaaeT 
I; MpAMOH, KacaTeJIbHOH K 
3emule B TOUKe HaGuIoOe- 
HHA WU COeAMHAIOULeEH ee C 
POUKOH u3syueHHaA ((0) Ha 
puc. 1). Ilo mMepe yBevu- 
MeHHA ©, /o TpaekTOpHa 
BOJIHbI IpHHuMaeT BU, 


im!) « (2) puc. 1. B ue- 
KOTOpOH uacTH HYKHeH 
i1oHOC(pepbl (o61acTb 
0 —> 2m) TPaeKTOPHA BOUI- 
Mipl (sty4) mlepBOHauaJIbHO 
lipykuMaeTcaA K Semile, 
Ir. e. m0 Mepe yrvty6ule- 
(MA BOJIHbI B HOHOC(epy Deel 

Tou 8 Mexky HOPMaJIbIO K 

bpOHTY BOJIHbI M paywvycomM- 

BekTopom R, MpOBe/eHHLIM M3 IleHTpa SeMJIM B COOTBETCTBYIOMLy!O TOUKY, YBC~ 
lquuupaetca. Ha nekoropoli BbICOTe (2) + Zs), Je2KallleH HHKe BbICOTHI (2 ++ Zm) 
laakcumyMa Ny, 3Hayenve § CTaHOBHTCA MaKCHMaJIbHbIM HW 3aTeM YMeHbIUaeTCA, 
4 9TO O3HauaeT, UTO YY MMeeT 3feCb TOUKY MeperHOa. CoorTBeTcTByIoliMe 
bHayeHna (Z), + Z,) HW 9, 3aBHCAT OT BbICOTbI Z) HauaJla clon, ero MOJYTOJI- 
MIMHbI Zm WH OTHOWeHHA @/o. [Ip 3afaHHbIxX 2) H Zn SHaveCHHA Of, UZ» YBe- 
MMUMBAIOTCA C YBeJIHUeHHeEM ©,/@; MPH STOM YBeJIMYHBaCTCA TaKKe Py u 
rpaeKTOpHsl BOJIHbI HMeeT KacaHHe B TOUKe Ha6monenua (9, = «/ 2). Hakonet, 
IpH 3HaueHHH © =O, yrou 65 = S9m = 7/2, a paccTOAHHe = fu = Tus = 
j= R,§, coorpeTcTByeT HaHOOJIbIeMy H3 BO3MOXHBIX €fO SHavCHHH TIpH 3ajlaH- 
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UbIX Z) HM 2m SIBJIACTCH SKCTPeMAJIbHbIM 3HaYCHHeM MaAKCHMAJIbHBIX \aJibp 
HocTeli mpvema fy (KpuBaa (9)). Buicora (2)-+ 2s), Ha KOTOpOH 9, = w/ 2? 
KaK M paHee, HHKe BbICOTbI MAKCHMYMAa CJIOA (2) + 2m)) 
IIpu @, > <(@/@s, Kak HeTPpyHO MOHATb, May 
KCHMaJIbHOe .pacCTOAHHe fy COOTBETCTByeT TeM TpaeKk 
TOPHAM BOJIHbI, KOTOPble TaKKe MMEIOT B TOKE Tepe 
ru6a slyya 3Hauenne 0, = 7/2; OHaKO B TOKE NPA 
eMa IIpH 9TOM y2Ke He€BO3MOXKHO KacaHwe H 6, < 7/4 
(kpuppie (3), (4), (5) Ha puc. 1). C ymMenbueHven 4 
BbICOTA (Zp) + 25) YBeJIMYMBaeTCA WM MOCTHaeT BbICOTh 
MaKCMMyMa CJIOK (2+ 2m), KOPZa @:O=1H fy=0, 
wvoHoctepa CTaHOBUTCH 3/\eCb HenpospayHon Jas 
BOJIH, H3JIVYCHHbIX CO CIyTHHKa *. 
Vcnob30BaHHbIi B ITOH paOoTe MeTO HMeHHO 
OCHOBaH Ha OMpejeJIeHHH H3 9KCMePHMMeHTaJIbHbIX [aH 
Puc. 2 HbIX MA@KCMM@JIbHbIX J\aJIbHOCTeH fy, COOTBETCTBYIO; 
IMX PajMOBOCXOy WIM pafMo3saxofy CilyTHHKa, 
CpaBHeHH WX C paCC4UMTaHHbIMH TeOpeTHYeCKH 3HayeHHAMH fy. [Ip 2TOM MBI 
‘OTPpaHWuHJIHCb paCCMOTpeHHeM JlaHHbIX, KOFa @,< 0, 0,<2 0/2 Haim 
FORMHO mpuOmMxKeHve reoMeTpHyecKoH onTHKH. B sTom csryyae 


Ze —Zo 
Tu = Rody + \ (TG Af ee Bn ee gt eee (J 
rs z 2 0 { 
6 (oe m)V Pe (1+ Si Pee 

eng ee 2) lt ge tee 
Tye BCe OOO3HAYeHHA NMOHATHBI W3 pvc. 2 u 1 (Zz) — KoopPulMeHT MpeJIOMJIeHUA. 
Jl pacueta wHTerpasia HeoOxXofNMO BbIOpaTb BUA dPyHkuMN n?(z). B o6 
NacTH 2) >Zm XOPOWeH anmpokcHMalnen n?(Z) ABJIAeTCA NapaOoa, KOTOpyK 
MOKHO IIPOMOJDKHTb ycIOBHO FO 1,2 Zm. J\A BHeLUIHeH YacTH MOHOCHephl, ret 
SJIEKTPOHHaA KOHICHTpalluaA MajlaeT C BbICOTOH, MOXKHO BbIOpaTb 9KCHOHeH-} 


WHaJIbHbIM 3akKOH yOblBaHua JN (z). B urore (1) pa36uBaeTca Ha Ba MHTerpaa., 
B KOTOPbIX, COOTBETCTBeHHO, 


Des 2 2 o? 

2 a eel BOT 3 Coen n2 Sa _ © ,—¥(Z—1,22) | \ 

ty (cj — = a a? 2 (2) = 1— 0,96 —e ve (2} 
AnajmM3 nNosKopeHHo (byHKUMM jaeT [IA OMnpemenenua 25 KBaLpaTHoe ypasnenne} 
‘ 2 Ze Ze 

2+ (Re + 29 — Ben) 3 + (GE — Rm ) =O. (3) 
CopmecTHoe ero pellieHHe c ypaBHeHHem 
Zz 2m2 2 a? 2 | 

[ee ones s) ( ene ste ae =) =i) 4 
Ro Ro oF 2m we 22 ( ) 


OMpemeMAeT We / My HW Zom, THe 0 = 72/2. 
Murerpan (1) — 92anuntuueckoro Tuma HM paccuMTDIBasICA HAMM UMCuIeHHBIMY 


MeTOaMH C TMOMOU{bI0 MaliwHb! BOCM jwia pasAMUHEIX 3HAUeHHH 2, 


Zmy 
Zo MO. far = 


* 
CuelyeT OTMETHTb, YTO B JMTepaType MpH onncaHHH XapakTepa TpaeKTOpHit BOJIHBI 
OObIYHO CUHTaIOT, YTO H3Me€HeHHe 3HaKa KPHBUSHEI TpaeKTOPHU BOWHbI MpOHCXOMMT Ha BCeX 
YacTOTaX Ha BBICOTe (2) -+ Z,,) MAKCHMyMa 9JIeKTPOHHOM KoHenTpauun. Bmecte c Tem 9TO 


BepHO JMWb Nuit «mocKoH» Seman. IIpu yyere ccbepuynocta 3eman xapaKtep TpaekTopuu 
MSMCHACTCA, MPHYeM JIA PaCueTa YaCTOTHI @,, OOLIYHO HaSbIBaeMOf MaKCHMa,JIbHO MIpHMeHH- 


MOH YaCTOTOH CBx3H, HEOOXOAMMO HCNOMbSOBaTb Apyrve, vem OOLTYHO, PopMyvIEI (cM. HWxKe). 


BY 
AHaJiM3 wHTerpasia, ero mporpaMMupoBanue za BOCM u PacueTbI BBIMOJIHeHbI COBMe- 
cTHo ¢ 3. A. Maaunof u E. Il. Hecreposoit. 
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IIpu nenpepprBHoM waSvioxeHun 3a paqwocurHayaMM CNYTHHKa OTMeuasHCb 
\MOMeHTbI BpeMeHH UX MOABeHHA HM MCuesHOBeHUA. Ilo OasmucTHuecKuM JaHHbIM 
(UIT STHX MOMEHTOB ONpPee/IAHCb BbICOTa CYTHHKA, KOOPAHHATHI TOUKH Ha Semae, 
Haq KoTopoli on npoxo_ua Mero ropu30HTanbHas Jla/IbHOCTb ry. [ocae atoro, ¢ m0- 
‘(MoulbIO NocTpoeHHbIX CielHa/IbHO JIA 9TUX UCCMeAOBaHHli M0 JaHHbIM MOHOCHpepHbIx 
‘BTaHuMa CHHOMTMYeCKHX KapT* v30qMHMl KpATMYecKUX YacTOT icy KAPT BbICOT 
‘Hiavasia Z) WH MaKCHMyMa 2Z,, OOacTH Fy HOHO- 
‘Sepbl, urpaBueli B STHX HCCNeELOBAHUAX OCHOB- 
WHYlO pos, onpesenAMCcb AA KaxKOrO BbIGpaH- 
‘ioro 43 pesymbTaToB HaOsiog,eHnii momenta 
‘Q3peMeHH sHayeHHA f., 2% WH Zm B HMKHeH yacTu 
Monochepbl. SateM 3 CpaBHeHHA 9KCMepHMeH- 


S 
SS 


R 


YuCnO cnyyaee (omuocum) 


» 210° 610° 10? 210° 


HH kt 


W1AJ1I0 [IA COOTBeETCTBYIOWLErO MOMeHTA HaGvIIO- 
eH spPeKTHBHbIli xOW yOulBannsa svIeKTPOHHOL 
OHLCHTPallHH BbILe MakcHMymMa Vy HoHOocdepbl. Puc. 3 
2. Paccmorpeubl pe3ybTaTbl mpvema pajno- 

cCMrHaJIOB CMYTHHKa 3a 5, 6 uw 7 oKTsOpa B 6 NyHKTax. Balan oToOpanpl 
cuyuan, korfla HaOlOaicA UMCTHIN palHOBOCXOA WIM pasuo3axo_ cnyTHuKa 
Ha uactote 40 Mru. Kpnsple pacnpegeenua nmapamMeTpos voHocdepbl, xapakrTe- 
SPU3yIOUHX STH BbIOPaHHbIe TOUKH, MaloT JA 3TOFO MepHofa HanOomee yacTo 
PBCTPeualoOlllHecAH SHAaYeCHHA: 2,—~2U0 KM, 2Zn—=120 KM, Ny 1,8-108, 
Ze = 600—650 km. MomeuTbI MecTHOrO BpeMeHH OKOJIO CIYTHHKAa MW WHPOTb! 
THX TOYeK KOJIeOaIMcb B mpefeax t—~07 yac. 40 mMun.+09 yac. 40 mun. 
MH p—~(20-+45)° c. wm. 

B utore oOpa6oTKH BCexX 3KCMeEPHMeHTAJIbHbIX JaHHbIX MOJyYeHa KpHBaA 
pacnpeyesenuaA 3Hayenuli x, H300paxKeHHand Ha puc. 3, Cc HaHOosee yacTo BCTpe- 
YalOLLHMCaA 3HaueHHeM x ~ 3,5-10° km} B OOsacTH BbICOT Zz ~ 32) + 600 KM. 

IIpu z > 500—-600 km (Tak Ha3bIBaeMaad 3K30cC(pepa) TemMepaTypa ra3a_ He 
OumKHa ObITb MeHbIUe TeMMepaTypbl Ha Govlee HH3KHX YfOBHAX. CocTosHHe 
HOHY3aIlMH- 3.eCb O/IM3KO K KBa3MCTallHOHapHOMy (CM. HW2Ke Te), MOSTOMY, JO- 
myckaa, uTo mp z>>600 KM coxpaHaeTCA TOT »Ke TeMM YyOblIBaHHA J/IeEKTPOH- 
‘HOH KOHILCHTpallwu, YTO MH Mpu z~ 320—600 kM, MblI, MO-BAXHMOMY, JOJDKHLI 
MOJIYYHTb TPeyMeHbLUeHHble MO CpaBHeHHIO C HCTHHHbIMM 3HayeHHs N (2). Coor- 
PBetcTByioulve 3HayeHua N (z) npn x = 3,5-10°3 km? mpupogsatca B Ta6u. | u 
dua puc. 4 **, 


Ta6nmuna 1 


Z, KM | 200 | 320 | 400 | 4100 | 1760 | 2400 8050 
02 

3 408 1,8-108 1,4-108 405 404 103 4 
4 ee 5-109 2-108 408 405 402 ot — 
pw 2 ey ag 5-108 2.108 2-103 20 <i 


53 bl HOHOCeppr Mocrpoenp! E. E. Mawuuesckoi. 

| ie ae ee Lap Rane Ha puc. 4 HaHeceHbl BOE) ee il aseaey’ 
'H3MePeHHbIe pH 3amycke BbICOTHOH paket bl (cM. raseTy eae ae ok ae 
‘CnenyeT TakxKe YKa3aTb, 4TO B BbIWJewWeH HefaBHO pa6oTe (°) mo oO ee ee 
o6ulerO YHCIa 3JIEKTPOHOB BbILIe MaKCHMyMa CJIOA K YHCJIY 3JIeKTPOH 


foe} Zotemn 
cnon, T. € J Ndz: 5 Ndz=~3 4 Mano u3meHaeTcH. OTO Take XoOpowo cora- 
| ers C: 
Zo+Zm 20 


| ~ 6. 
cyeTcd C HalMMM aHHbIMH, Tak Kak Jina x~3,0-10-% sto oTHOMeHHe MOpaaka 3, 
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Bo 2-ii crpoxe Ta6u. 1 JaHbl Tak»Ke 3HaveHHA MIOTHOCTH ft HEHTPasbubl 
yaCTH, peKOMeHAyemble B pa3/M4HbIX padorax (') No BbicoTb! 400 kM, a A 
GO/IbLUMX BbICOT pacCUMTAaHHble B MpedmoMOKeHHU, YTO MpHrosHa OapomeTpy 
yecKkad (opMywia u uTO 3fecb 7~2000", a riaBHOH TasOBOH KOMMOHEHTOH AFI 
jaerca aTOMapHblli KUCMOPOL, Tak uTO NpHBeseHHad BbicoTa H~ 100 xm. B 3- 
CTpOKe NPHBOAATCA 3HaNeHHA N, PacCUMTaHHble HHXKe. | 


IIpoananusupyem Tenepb JaHHble Tabu. |. : 
Bo nepspix, BHAHO, uTO NpA 2~(2000—3000) xi 


rH 9JICKTPOHHAA KOHIWeCHTPallnA MPH Ce/aHHbIx BEI 
IpeqoOKeHHAX H3MeHAeTCA B mpegetax 10 
102 an/em®, u, ecTecTBeHHO, B 3TOH OOacTH TakOe K 
750 KOJIHUCCTBO MOO%KUTEbH‘IX HOHOB. Ho 3HauHTeJb| 
HbIe€ JWIMHbI mpo6era, MocTurarowlHe 3eCb MHOFHY 
TbICAY KHJIOMETPOB, KOrfla UaCTHILbl yasIA!OTCA OF 
oe 3emJIM, YCJIOBUA OCBeleHHOCTH Fa3a CouHIeM, OO» 
\ IWMe BPCMeHa XKH3HH BIeCKTPOHA, CBOOOJHbIM NPHTO 
20 uaCTHIL H3BHeE HT. I. YKa3bIBalOT Ha TO, YTO 3]leCh 


rasoBy!0 Cpely BPA, JIM BO3MO2KHO paCCMaTPHBAaTH 
Kak armocdepy Semau. Ilostomy MO2KHO NpHKTH ¥ 
05. 10 15-10 °antu?, 3AKJIOUCHHIO, YTO Ha STUX BbICOTAaX aTmoc(pepa, no-BH 
_— JIMMOMY, COMpHKacaeTcaA C MeXKIVIaHeTHBIM fa3OM 

Bo-BropbIx, OI@HHM MO JlaHHbIM 9JIEKTPOHHOM KOH 
IleHTpalluH pacnpesemeHue HeHTPaJIbHbIX YaCTHIL 

mpu 2>400 km. B Hactosulee BPeMA MOKHO IPHHATb CJleAyroulve 3HayeHHA M0- 
TOKa Majlaiouero usnyuenua Conia S, nonusyrourero o6ulacTh F nonocdephi, 
WU KosppuuNeHTa PCKOMOMHAILMH ICKTPOHOB &% Ha Pa3JIMUHbIX BbICcoTax (3, 4}: 


2m» KM Sy 9pr]/cm®-cek Oye CM®/CEK 
~320 ~0,2 ~10-10 
~400 ~0,3 ~A0-11 

z => 1000 S,,~0,6 a, ~10 


Tlostomy, yuvTbiBad, YTO OCHOBHBIMA MMKPOMpoleccaMu B 3TOM OOACTH aTMG 
ciepbl ABIAIOTCA OTOPeKOMONHAalHA H ChOTOHOHH3AaILHA, MOmyyaeM, YTO BPE 
MeHa 2KH3HH QIEKTPOHa te = (a)? cek. H BpeMeHa Me@XKAY pas/IMUHbIMM ak- 
TaMH MOHM3aMH ty = (oS/e;)—! ceK. MpHHUMaIOT 3HAaYeHHA: Go, ~ 2- 10718 cm, » 
£;0, = 13,5 9B) 


Z, KM 320 400 1150 1850 2450 
cm, 0-407 3-107 2-407 2-10? 2-107 
A 3-103 TeA0= 10? 108 10° 


Tak Kak B KBasHcTalMonapHbIx ycuosuix n/N ~ t/t, TO B MTOre NoWy- 
YalOTCA MVJIOTHOCTH HEMTPaJIbHbIX UYaACTHLL, NPHBOAMMBIe B 3-H cTpoKe Ta6u. 1. 
STH 3HaveHHA N, KaK MbI BHUM, mpeppiuaroT B 5—10 pa3 u Oosee WaHHble 
2-4 crpoku Ta6w. 1. MoxkHO NosTOMy MpesNOJIOXKUT, YTO Mp z~ 320 — 400 Ku 
SHaYCHHA «=f =TaK%Ke OOsbIle, YEM MNPHEOMMbIE B JMTepaType, a mpH 
z~ 2000—3000 KM n nopsyka HecKONbKNX enMHNI, B 1 cM?, 

CyleslaHHble = 3aKJIIOUeHHA MMeIOT (pyHJaMeHTaIbHoe 3HaueHHe Wa (bu3nku 
BHeINHeH HOHOCHepbl, YTO NOMYepKUBaeT HEOOXOAMMOCTb HX MadbHeMueLi TIpo- 
BePKH J[pyrHMH MeTOjJaMu. 

Ilocrynusto 
: 12 If 1958 
UWUTHPOBAHHAS JIUTEPATYPA 

LH. K. Keal Bevan WeB. Whit eeH..B. Nreweliad- Geophys. Res., 61, 51% 
(1956); D. Ho io wal deze LE. Lave ow.) Je Geophys. Res., 62, 57 (1957). 2 H. Sie 
dentopf, Zs. f. Astrophys., 32, 19 (1953). 3M. E.Szendrei, M. W. Bilih in my 
J. Atm. Terr. Phys., 9, 118 (1956). “A. Jl.Anbnept,B.A.Tun3s6ypr,E.Jl.Oefn 


6epr, Pacnpocrpanenne paguosonn, 1953. 5 E. V. Evans, J. Atm. Terr. Phys., If 
Nb. 3—4, 259 (1957); 


* fe 
Y kaokem SH€Cb, NTO TaKO€ SHAaYeHHe MJIOTHOCTH M@2KMWaHeTHOrO rasa nomyyeHo x: 
Ha6sl0 Went NOJIAPHSaWMU 30AMaKaJbHOrO cBeTa (2). 
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Jloxaagm Axkagemun nayx CCCP 
1958. Tom 120, Ni 4 


PH3SHKA 


A. A. APLUIMHOB un A. K. MYCHH 


PABHOBECHAS HOHH3ALMA YACTHIL 
(IIpedcmaeaexo axademuxom B. H. Kondpamoesoim 13 II 1958) 


| VisBecrubi 2Be OCHOBHbIe PpaOoTbl, B KOTOPbIX PaCCMaTPHBaeTCA PaBHOBec- 
Hand HOHH3aluA YacTHu. Bnepspie Caxa ('), IpHMeHAA K HOHH3AaILMH ATOMOB Me- 
(ronbr pacuera XHMHYCCKHX PaBHOBecHH, NOU H3BecTHbIe POPMYJIbI NIA 
KOHILCHTPallHH 3JICKTPOHOB HM KOHCTAHTHb! PaBHOBeCHA IPH OMHOKPATHOM HOHH- 
auuH. B pa6ote Qin6ungepa (*) paccmoTpeHa HOHU3AallNA TBEPAbIX YaCTHL. 
QUHOMHep, YAHTHIBAA BO3MOXKHOCTb OOPas0BaHHA Ha YaCTHMaX pa3JIMUHbIX 
MOJIORKUTEJbHBIX 3aPANOB, COCTABHJ CHCTeMY YPaBHeHHH, CBA3bIBAaIOLMX MOce- 
WOBaTeIbHYIO CTYMEHYATYIO HOHH3AaILMIO YACTHIL, MU paspelliu ee WIA cyuad 
BbICOKOH CTeneHH HOHH3alluH™. 

B wactTosuleH paOorte MbI alum oOmlee pellieHve 3afauu O PpaBHOBeCHOli nO- 
HH3allHW YaCTHI, OXBaTbIBalollee BCe CJIYUaH OT MHOFOKPaTHOH MOHH3AaILHH aTo- 
MOB JO HOHH3allHH MaKPOCKONMUeCKHX UaCTHIL. 

PaccMoTpyM CHCTeMy, COCTOALLY!O H3 XIEKTPOHOB HW OJHOPOAHbIX YacTuL, P, 
KOTOPbl€e MOFyYT HMeTb Pa3JIMYHbIe NOJIOMKUTEIbHbIC WIM OTPHWaTeJIbHble 3a- 
paAbI. Mouv3all\uOHHOe PaBHOBeChe B TaKOM CHCTeMe MOJIHOCTbIO ONpelemAeTCA 
aKOHOM JieHCTBHA MaCC MH 3aKOHAMH COXpaHeHHA 3aps ja UM MaCCbI, KOTOPHIe 
MOXKHO 3aMuCaTb B Buse 


D Km = NanaiNe/Nmi Nia UN N= Dwi — 0 <m<M, (1) 


ne Km — KOHCTaHTa paBHoBecna Jas mpomecca Pm <2 Pm4,+e; Nim — Kou- 
IueHTpauua uactun P c 3apazom m; MNe—KOHIeHTpallua” seKTpoHos,; N — 
inojuad KOHIeHTpaluaA vacTH AH m— 3apxA YaCTHIbl B eMHMIAX 3apsiya 
jaieKTpOHa €,. [Ipefemb! u3MeHeHHA M7 YUNTHIBAIOT BCE BO3MOXKHbIE MPOUecchl 
IMOHM3allWH UW 3aXBaTa 3JIEKTPOHOB B pacCMaTpHBaeMoH cucTeme. Bepxunit mpe- 
men M cooTBeTCTByeT MaKCHMaJIbHOMY MOJIOXKUTEbHOMY 3apxAy M paBeH MOuI- 
IgOMy UMCJIy 3IeKTpoHOB B uacTHile. MakcuMaJbHbIn OTpHlaTeNbubIi sapsxAy 
[MOXKHO CUMTATb OeCKOHEUHLIM, TaK KaK B TIPHHUMNe Ha OAHy yacTHUy MOryT 
KHaJIMMHyTb» Bce Ms— M 9s1eKTpOHOB CHCTeMBI. 

V3 Bpipaxenna ya Km, Kak 9TO OTMeUeCHO B (°), BbITeKaeT peKyppeHTHOe 


ICOOTHOLUECHHE 


Bie) Kin— m— 
Tog ae aus 2Nna =. = No TN ge (2) 


KOTOPOe MO3BOJIACT HaMMcaTb BbIparKeHWe AIA CTeMeHH WOHN3AllMu N,[N: 


N M UES eh M tint 
a Wey 2 a 
m= —oo é-=0 M=a=—ao 1=0 


(3) 


Ypasnenve (3) — oOulee ypaBHeHve MOHM3AaILHM OMHOPOMHBIX aCTHIL. 


* DlinOunpep He yyuedl, YTO, HApALY C MOMOMKHUTEMbHBIMM, Ha YACTHILAX MOPYT oOpasonbiBaTb- 

Ca TakKxKe H OTPHILaTeMbHbIe 3apATbI, YTO B KOPHe MeHAeT pelweHve AA HMSKOM CTPTeHM 
MOHU3allMH, KOorga SUHOMHAep NpezMosaran cMpaBeAIMBbIM JIMUIb ypaBHeHHe Caxa. 
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KoncraHTb! paBHopecna K,, JIA WfleaJibHOoro raza HMeIOT BU 


Kim = 2 (Gm+1/ 4m) (Qnm.kT / h?)"!2 exp [— Qnm/RT], m= Po + mes |r, (4 


re Me—Macca seKTpona; k wu h—noctosnupie bosbymana u I[InanKa 
T —aOcomotHad TemMnepatypa; Gm—cCTaTHcTHYecKHH Bec yacTHUbl Py 
©m—- pa6oTa BbIXOJa WIEKTPOHa H3 M-KpPaTHO 3apAXKCHHOH YAaCTHLUbI WIM e 


sHeprud HoHM3aKuH. B BbiIparxkKeHHH JIA Om WIeH mes/f YYNTbIBAeT H3MeHeHUg 
paOoTb! BbIXOJa 3a CUeT 3apAya YaCTHLLbI Mm; f — XapakTepucTMYeCKHH pa3sMepy 
copnayatollul c pasvycom jwia ccbepuyeckux YacTHL*. 

Bpipaxkenua (4) mosBouIAioT MpeoOpas0BaTb MpousBexeHuA B (3) 


| 
i 


m—1 | 
Nai tes sl Eten Si NF 

| Za) N,— (we) "Rian | eo: |. 5) 
rie K = 2(2nmekT/h?)'*exp[—9)/RkT], 0% =rkT /&. | 
Tloncrapasasa (5) B oOulee ypaBHeHve (3), noce npeoOpasoBaHnit noJty 4M 


M M | 
N. ee \e 1 EEE ANS i 
oo = » GmMexp [-*"| >} dm eXP [-“5"}: (6) 
y =o? In(K/Ne) + 4/o. (7) 
Cmpicat (6) MO>KHO MOHATL, CCH Te 2%Ke MpeoOpasoBaHHA MpoBecTH B (2) 
(5), uro 6e3 yyeTa Gm MaeT . ' 
Nn = Nyexp (y2/ 20%) exp [—(m — y)?/ 204). 8) 
IIpu nenpeppipsnom m nu M = co ycnopve HopMupoBKH NV = ( Nmdm = 


= Nyo V 2rexp (y?/2cs%) nossomseT u3 (8) MonyuHTh 3aKoH pacnpefesneHns 
3apaoB MO YacTHaM 


Nn[N =(1/¢ Vn) exp [—(m—y)?/ 20%), (9) 


‘WTO COBMajlaeT C MJIOTHOCTbIO pacnpeweseHHA BePpOATHOCTeH MO HOPMaJIbHOMY 
sakoHy Taycca. Nm/N =f (m) umeeT MakcHMyM mph m=y (y—wUeHTp 
paciipeneseHna) H TOUKH NeperuOa npn m=y-+o. B Tepmunax Teopun Be- 
POATHOCTeH CpeyHee 3HAYeHHe WIM MaTeMaTHYeCKOe OKHMaHHe BeMHUHHbI 3a- 
pana yactuupl M (m) =y,aMmepa paccesnua 3apaos HIM p~ucnepcua D (m) = o?, 
IlpocToi cmbic HMeeT o = V L(m): o ectb uve0 3apaqoB Mek Ly cpeqHAM 


m= Y W 3apAOM, COOTBETCTBYIOLIMM TOUKe MeperH6a. Kak noKa3biBaeT pac- 
yeT, 4HCIO YaCTHIL C 3apafaMH OT y—s fo y+c coctaBaneT ~0,7 O 
oOulero 4MCyIa YacTHIL. 

SaMeHOH Me€peMeHHBIX mm — Y =z BbijemuM u3 (6) WeHTp CyMMMpoBaHHA Y 


y 


N nd ; M— 
“= y + SD Imz EXP |— =| >; 
zZ=—0o Peek 


OTKYa BAQHO, YTO BCJIEACTBHE TMCKPeETHOCTH m™, KOHEYHOCTH BepxHero mpe- 
flesia HW MIpHcyTCTBHA cTaTHcTMyecKux BecoB We/N otmmyaetca OT Yy Ha Be- 
JMunny R. | 

OcHOBHbIM (aKTOPOM, OMpexemtiouMM OTKIOHeHHe NV,/N or y, SBIACTCA 
AMCKpeTHOCTh Mm. KOHe4HOCTh BepxHero Mpefesa CYyWeCTBeEHHO CKa3biBaeTcCA 
JIMUb NpH MpHOJIMKeHHH K NOHO vOHHM3auMM, Korna M —y<o, HO B 3TOM 
clyyae B Mpefene peuieHHe TpHuBiabHo: V./N = M. Bauauve cratuctruue- 


Gm €XP |-#| =y+R, (10) 


fos) 


* 
Jl aTOMOB CBA3b M@XKAY P,, H Gy B Bue (4) cnpaBequBa IpHOJIW2KeHHO B Mpefeax 
KaKNOH SCKTPOHHOK O6O0UKH. 
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} KHX BECOB IIPOABJIAeTCA BHapyleHH CHMMeTPHH CyHKIWH, CTOMIMX MO 3HaKOM 
rymMM B (10). Or 9Toro B nepsBoM npH6smKeHHH mMoxHO OCBOOOJMTbCH, BBO- 
j\A CPCMHEBSBCIUCHHBIC SHAYCHUA Gm MW COKpalilad ux. Orcyrersne gm. pu 
iM — y =o nosBoslmeT ynpoctuTb JaubHeliiuMe mpeobpazonanus. 

| Tlepetiqem B R or cymM kK nuTerpanam no cbopmyse Siiepa (8) 


: ; ae 

> f@=\F@ de + >-hIf (a) + FO] +23 \F@)cos }-(e—a)dz, (11) 
j @ n=la 
eae h—war cymmupopanua uv 9=2nn. B namem cayyae A= Am—=1, 
M— y= 0, a = — (My — M) — y = — oo. Yuntoraa, uTO 


I {HTer paJIbl B QHCJIMTeIe M 3HaMeHaTevie PR PaBHBI COOTBETCTBeHHO: 


i =o V 2nexp (— 00? /2)sin Oy u Ig =o V2n + oY On-2 Y' exp (—O%s?/2)-. 
n=1 


t cosy, nonyuum 


co co 
R = 2ro? »y nexp [— 2r?n?o?] sin dy /|1 +2 > exp (— 2x?n*s) cos by | ehh 2) 
n=1 n=1 ; 
JJanbHetiume TOUHbIe MpecOpasoBaHiA He MIpMBOAAT K MpocTOMy BbIpaxe- 
HiMIo yin R, OWHaKO, Kak OyeT NoKa3aHo HMxKe, |R|<4/,. Oro no3sBoAeT 
iid cTremenu Monnsanun V./N HnanncaTb 2Ba BbIpaxkeHHa: TOUHOe* 


Vy eo = 
ag = y — Ano? >, nexp [— 2n?n?s?] sin oy | [1 +2 S\exp (— 2x?n2o2) cos oy| 
ges | 


n=] 
| (13) 
A TipHOsM2KeHHOe 
Ne/N =[o?In(K/Ne) +34] +R, [RI<'Ye- (14) 
TouHoe ypaBHeHHe (13) ynpomaeTca B JByX KpaHHx culyyanx: mupu 
7S 1/27 (OonbuiaA AucnepcHA HH MaBHOe pacmpeyeseHve 3apsfoB Mo yac- 
Milam) H pW o%< 1/2 (pe3KO AHCKpeTHOe pacnpesesmenve 3apaoB). 
PaccmoTpuM nepsplt cayyai. Jina Bcex o® #1/2x BR octaetca sMUIb 
paun wieH c m=1 B uucanTene. IIpu y9ToM, nocKompKy |sin 2xy|<1, To 
PR |< 4no* exp[— 2n’o?], orkygqa cuenyeT, uTo |R|<2e-7=0;): npn 
52 = 1/2x uM ObICTpO yMeHblaeTcaA pu pocte o*. IIpene6peraa R mo cpaBHe-; 
limo c }/,, Bxoyamel B y (7), u3 ypaBHenua (13) gaa o® S 1/2n (npaxTu- 
geckH Jian o? Al/2x) NMomyyMM ypaBHeHHe MOHH3al\HH B CJlyyae OOVIbILIOA 


Nef N = of In (Ky Ne) + 4/2, (07 1/2r). (15) 
V3 (15) spirekaeT px WHTepecHbIxX cJleqcTBHH. Tak, npefcTaBsiaa ero B 


| HOM Bile: 
| Ne = Kexp[— (Ne/N — 42) /o?] (6? > 1/2n), (15') 


. Ne= K = 2(2um_kT /h?)exp[—o,/kT] mpu |K/N —3/2|<o?, (16) 
t. e. Ne He 3aBHCHT OT “Ca YaCTHE, M MX pa3sMepoB, OOpasya Kak Obi Ha~ 
CbIULCHHbIM 3JIEKTPOHHbIM ra3. 

CyulHOCTb 3TOrO ABJICHHA 3aksJIOUaeTCA B TOM, YTO npupauenne Ap padorTbl 
BbIXOJa 3a CueT 3apAyja YaCTHUbI MaslO NO CpaBHeHHIO CO cpefHeH KHHeTHUe- 
ckoii sHeprueli snektponos: Ag = (Ne /N —3/) eo/r<AT. 

V3 (15’) Buguo TakxKe, uTo mp HM3KOi cTeneHH HoHH3aNHN (Ve / NV <*/2) 
ao? >> 1/2x KOHMeHTpallua 9eKTPOHOB Bcerga noctosHHa: NV. = K. Hocto- 
sucTBo Ne. B 3TOM CIyyae OObBACHAeTCH OOpa30BaHHeM OTPHLAaTeJIbHbIX HOHOB 
B KO/IMYeECTBaX, TIPHMepHO paBHbIX KOJIMYeCTBY TOJIOXKUTCJIbHbIX HOHOP, UTO 
culenyeT v3 OJIM30CTH LeHTpa pacnpefeeHusa 3apsqoB K HYyIO (Ve / N = y<"/2) 


* 3HameHaTesb BTOporo ueHa ypaBHenua (13) ecTb TpeTbsA T9TA-PYHKUHA KOON D3 (y, 5), 

a 4HCIHTeMb — ee NpousBoqHan m0 y. Takum o6pasom, (13) MoxKHO NipeAcTaBuTb B Buse 
Ne/N = y + 02d In 93/dy. 
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u OoubUIOM ZUCHepcMM sapAyoB mpu o% S> 1/2. Hanporus, mpH ocTaTouHo 
BbICOKO crenenm nonv3aunn V./N S=3/2, korga InKS>InWNe, u3 (15) cae- 
yet, UTO KOHMeHTpala QICEKTPOHOB JIMHeHHO 3aBHCMT OT Nur: Ne= 
= No lnk. 

Bropo cayyat (o?< 1/27), B MpPOTMBOMOJIOHKHOCTh MepBOMy, O3HayaeT 
CyecTBeHHO J[McKpeTHOe pacnipesesenne sapsyos. B 9ToM cilyyae B CyMMax 
octaTounoro ulena R sHayeHHs CoceqHHX cCylaraeMbIX O/IM3KH Mex]y CoOoH. 
Annpokcumupya cyMMbI WHTerpasiamu m0 cbopmyvie Dimepa (11) 6e3 nocneqHero 
yleHa (popMywia Tpanenui), OyeM HMeTb 

co co 


R = 2x? \ nexp [-— 2n?n?o?] sin Oy dn \ exp [— 2n?n?o*[ cos by dn = yy, (17)} 
‘ | 

rye Yo| <>. (17) tomyyeHo mocje MHTerpHpoBaHHA NO YacTAM B UMCJIM- 
Tele c yueTOM TOrO, 4TO BeHYHHy y >O MOKHO MIpescTaBHTb B BAe 
y=k-+y, rae R>—1 ectb wWesoe uHcNO, U, CieqOBaTeIbHO, sin Sy = 
= sin@y,, mpuyem Bceryga MoxHO HaliTH Takoe k, 4TOObI —'Me<y<t+ 3/2. 
Anamuruyeckoe Bbipaxkenve quid R paetcea (popmysioh R= od |n%;/dy, WA 
KOTOpoH uMeloTca TaOMIbI. OqHakO B culyyae MasloH WucnepcHu (s*< 1/2z), 
KOrja MOHH3alMOHHOe paBHOBecHe OMpesesseTCA OHOM peakItMeH MOHH3AaLHH | 


: Pr a Prmite, Te maygm+ 1, 3amMcbiBad HcxomHy1o cucTemy (1) WA | 
m=m B Bre 
Kn = NanNe/Nai Ne=mNat (m+1)Nan; N=Nat Nat, (18) 
HEMOCPeACTBCHHO MPHXOQHM K YPpaBHeHHIo HOHH3al[HM JIA MaJloH JMCHepcHu 
(N.—mN) N Q— 2m, kT \*le o= nl 
i = Sea (—— ) exp |-+ | (e<z). (19) 
N (m+1)— N, q- h RT 7 
IIpaxtuyeckn 9Ta (bopMysia mpuMeHuma yxKe mpH o% << 1/2. JlelicTBuTesb- 
HO, W3 (9) BHAHO, 4TO OTHOWeHHe KOHIeHTpallM yacTHL, onpedemAroulux 
VOHH3aulMio, K KOHICHTpalWAM YacTHIL c ApyrHMH s3apsqamnH N,/ Ny. > 
me ell20” — e* ~ 23 npn o? = 1/2n. BaxkHo oTMeTHTb, 4TO B (19) BxogUuT NO- 
TeHUHa/l WOHW3ANHH JIMUIb JIA OMpeeuIAIOUel peakUMH, HW, CJIeOBaTeJIbHO, 
CBA3b M@KAY > M , HecylecTBeHHa. IlosTOMy BbiparkeHHe JIA o? Cc yYeTOM 


(4) B TOM cnyuae slyume 3anucaTb B Bue o®= rkT /e>= mkT/(9; —%), YT. 
yoOuo AA aTOMOB, K KOTOPbIM B OCHOBHOM HM IIpHsl0x%KHMO ypaBHeHHe (19). 


BprpeyeHHble B 9TOH paOoTe ypaBHeHHA MO3BOJIAIOT MOJIYYHTb panee U3Be- 
cTHbie (bopmysibl. M3 (19) npx m = 0 (oqHoKpaTHad MOHUsallMA) Nosryuaem 


Ky = NE /(N — Ne) =2(qu/ qo) (QemekT / HY" exp (—e, [RT| (a? < 1/2n), (20) 
uTO MpeqcTaBsineT COOOM ypaBHenve Caxa (?). 


Ms mpvOumxennoro ypaBuenua (14) cneqyeT, 4TO NpH BbICOKOM cTeneHH 
HOHM3alMU, HE3aBHCHMO OT BeJIMYHHD! o?, | 


Ne/N =o? In(K/N.)+4/2 (Ne /N S>1)2). (21) 
Ta (PopMywia Opivia nowyuena DinOunyepom (2) ana Ne /N> 1. Anago- 
ruuHoe ypapHenve (6e3 */s) B Buge V. = K exp Sacata e | rer | Oblio Hamuca- 


Ho Carjenom u Tpaiem (*) B npeqnomoxKeHWH, UTO BCe YaACTHIbI MMeIOT OJU- 
HaKOBbIli 3apay, a Takoke MowyyeHo Hamu (>) H3 pelleHuA KHHeTHYeCKOH 3aza- 
4M O TEPMOSMACCHM S/IEKTPOHOB MPH TOM 2xKe MpenosoKeHHH. 

B  saksoyenke : BbIparkalo “OlarogapHoctb IO. C. CascoBy 3a WeHHoe 06- 
cy»keuve paoorhl, 


Ilocrynnuo 
4 II 1958 
UWUTHPOBAHHAS JIMUTEPATYPA 


1M. N. Salva, Phil. Mag., 40, 472 (1920). 2 H. Einbinder 3. Chem. Phivs 
26,948 (1957). 7 A. H. Kp siaos, Jlekuuu o mpnOamxKennpix BBIMMCICHUSAX, M., 1950, 
T. M. Sugden, B. A. Thrush, Nature, 168, 703 (1951), ®* A. A. Apmuunos 
A. K. Mycun, JIAH, 118, Ne 3 (1958). 
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Aoxnaye Akayemun nayr CCCP 
1958. Tom 120, Ne 4 


PH3HKA 


tO. B. BOPOBbEB 


O BO3MO)KHOCTH NOBbBILIEHHA PA3PEWAIOWIENM 
CNOCOBHOCTH 3MHCCHOHHOrO MHKPOCKOIIA C NOMOLIbIO 
IJIEKTPOHHOFO 3EPKAJIA 


(ITpedcmaeaexo axademuxom A. A. Jle6edeeuim 7 III 1958) 


Pa3pellaiolulad CMOCOGHOCTh 32MHCCHOHHOFO MUKPOCKONa, Kak U3BeCTHO, 
PONOPWLHOHAbHa HaNpsAXKeHHOCTH IIeCKTPHYeCKOrO NOA Ha KaTOe UMMep- 
MOHHOFO OObeKTHBa MHKpocKona. Pa3pad, BOSHUKAIONM MexKAy 91eKTpOsa- 
M OObEKTHBa IPH HalpA*KeHHOCTAX NoA cBbiue 10O—15 kB/mMMm, mpakrTuye- 
KH OFpaHHuHBaeT Paspelllalouly!o CNOCOOHOCTb, KOTOPaHA B CYULeCTBYIOULHX 
MHCCHOHHBIX MHKPOCKOMax JOCTHTaeT HECKOJIbKHX CoTeH aHrctTpem. Mcnomb- 
OBaHHe MaJIbIX allepTyPHbIxX AHaparM NO3BOHNO, MpaBa, HECKOJIbKO MOBBI- 
UTb Pa3spelllalouly!o CNOCOOHOCTh, OAHAKO OHa BCE elle OCTaeTCA MPHMePHO Ha 
OpAAOK HHKEe PaspelllalolleH CNOCOOHOCTH 3JJICKTPOHHbIX MHKPOCKONOB Mpo- 
BeuMBalollero THMA. 

B Hacroaujeh paOotTe MbI MOKa%KeM, YTO C MOMOLIbIO JJIEKTPOHHOLO 3epKa- 
a, HCMOIb3yemMoro Kak (UJIbTP, MOXKHO 3HAYHTEMbHO MOBBICHTb Pa3pelllato- 
{yO CMOCOOHOCTh 29MMCCHOHHOrO MHKpockona. 
| PaccmMoTpHM 3MHCCHOHHbIA 3/eKTPOHHbIM MMKPOCKOMN, B KOTOPOM mocue 
| POCKILMOHHOM JIMH3bI YCTAHOBJIeHO MepmeHAUKYJAPHO K OCH MOCKOe 3VIeK- 
POHHOe 3ePKa0, oOTOpacbiBatollee H300PpaxKeHHe Ha 9KpaH. Ontuyueckaa 
'xema TaKoro THMa MpHOopa mpemcraBseHa Ha puce. 1, rye K — kaTOX, 0 — 
SObCKTHB,  — IIPOeKTHB, 3 — 3ePKaJIO H 9 — OKPAaH. 
| IIpu pacuere pa3pellatouleH cnocoOHOCTH MbI OrpaHH4uHMca Cilyyaem Tep- 
nokatowla. Ilycrp dN — KonuuectTBo 2/1eKTPOHOB, KOTOPOe B eCAMHULLy BPeMeHH 


NCXOMUT “43 dleMeHTa KaToga df,, HaxOMAleroca Ha OCH CHMMeTPHH CHCTeMLI. 
‘lycrb, Jaslee, pasOpoc 3THX 9JIEKTPOHOB M0 9HEPruAM H NO HallpaBseHuAM Oy- 
eT paBeH cooTBercTBeHHO d= u daw. Torga, no 3axony Maxcsenna — Bovbima- 


ia, HMeeM 


dN =Ce*'"T sdesin 2ada, (1) 


“je 6 — HalasIbHad 2HEPrHA eKTPOHOB; % — Ha¥aJIbHbIM HaKJIOH TPaeKTO- 
a kT ik 
Dun K ocu; Vr = —— = aagogeB: T — TemMllepatypa KaTojla. 

TlonycTum, 470 9eKTpOHHbIi My4OK, Mpoxosauul B yrse dx, IPOHH3bIBaeT 
wiement df = 2xrdr nuockocTu u3s0Opaxkenua. Uepes sty Mloulaaky B enH- 
qully Bpemenu noctynaet dV = dj,2cr dr 9NeKTPOHOB; Jz —MIIOTHOCTb TOKa. 

Tak Kak Ha 9/ICKTPOHHOe 3epKasl0 Mafalor IJIEKTPOHb! MOCe MPOXo*KTeHuA 
ObEKTHBA H MPOCKIMOHHOM JIMH3bI, TO DJIEKTPOHHbIe NYYKH MMCIOT OYEHb Ma- 
qyio allepTypy, MosTomMy CoOcTBeHHbIMU aOeppallHAMH 3/JICEKTPOHHOTO 3epKaa 


MOXKHO TpeHeOpeub. 
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Paquyc Kpy2KKa pacceaHUs JWI| SMHCCHOHHOM CHCTeMbI B MWIOcKOcTH H30O6pa 
XKCHHA UaCTHI C HYJeBO SHeprneli umeer Buy (*) 


fo = sin 2a -m 
a= E 1 ; 
OTKYfa, MO 3aKOHY cOxpaHeHHA YHCJia YaCTHL, IlOJTy 4alM 
=O 3 
‘ e de PPE 
diy = ee, riz | ml 
ee. 
c & Ee ie 
djz = 0, r>¥ lm. 


Ecm K MOBepXHOCTH 3epKasla MpHsoxKeH NoTeHuMal V, OTHOCHTEIbHO Ka-} 
ToJa, TO B (POPpMHpOBaHHU_U3s00paxeHuA OyAyT yYaCTBOBAaTh JIMIUb 2IEKTPOHBI,, 


Beet 


Puce. 1 Puc. 2 


y KOTOpPbIX HayasbHad sHeprua e<(V,. Ilostomy Ha Kpy2koK padMyca r B MJ0- 


CKOCTH M306paxKeHHA OT auIeMeHTa df, Ha KaTOe OyJeT NaqaTb TOK 
ents 
I(r) = 28\ \ disdr de = cat + (14+ qp)e rr — 
T 
0 0 
VIVr fs pci samcone 
; ? 
aN hd erkares 7 
es \ e-u | u v2 at ; 
GolV Tr 
rye 
= rEy lm. | 


Ecam Tenepb MpHHATb 3a pa3spellaembih oTpesoK Ar (V,)— payuyce kpyK- 
Ka, Ha KOTOpbI NagaeT 80% MHTeCHCHBHOCTH, TO pacueT JlaeT mpemcTaBsJieH- 
HyIO Ha puc. 2 3aBHCHMOCTb pa3pellarouleH CMOCOOHOCTH OT NOTeHIHawa 
3epKasia Vo. 

Kpusaa / gaet oTHomenve Ar(V,)/Ar., a kKpuBad 2— oTHolleHne 
I(V,)/1ao. Uepes Aro U1 O6O3HAYCHbI COOTBETCTBEHHO pa3pelllaeMbllt OTpe- 
30K HM MOTHOCTb TOKa Ha 9KpaHe Mp OTCYTCTBHH 3epKaua. 

M3 sTux rpapuKoB cyleyeT, HampHMep, 4TO MPH MIOTHOCTH TOKa Ha Ka- 
Toye: nopsgka | a/cm? u yBemmuenun B 30000 n306paxKenue ocTaeTca elle 
BUJMMbIM Ha 9KpaHe, Kora V)=—0,5Vr, MpH 9TOM pasperatoulad cmoco6b- 
HOCTb MHKpockona BO3pacTaeT NpHMepHoO B 7 pa3. 

Tlocrynuso 
26 II 1958 
UWMTHPOBAHHAS JIMTEPATYPA 


110. B. Bopo6bes, KT®, 26, s. 10, 2269 (1956). 


Loxnagn Aranemun Hayrxr CCCP 
1958. Tom 120, Ns 4 


PH3BHKA 


E. KOHJOPCKHH u M. POCEHBEPY 


O TEMMEPATYPHOH 3ABHCHMOCTH KOSPLMTHBHOM 
CHJIbl HHKEJIA WU DKEJIE3O-HUKEJIEBbIX CNJIABOB 
B TOHKHX OBPA3HAX 


(ITpeécmaeaexo axademuxom H. K. Kuxounoim 15 X 1957) 


| YMeHbilennve TONUMHI OOpasioB MaTHHTHOMSALKHX BEMLeCTB CONpOBoxaerT- 
[2A OOWWMM YXYyAWIeHWeM HX MarHHTHbIX CBOHCcTB. I]pH3HakOM YXYAUIeHUuA Mar- 
HUTHBIX CBOHCTB MOXKET CJIYKHTb HaOsIOLaemoe BO3PaCTaHHe KOSPLHTHBHOH 
eHibl. B pa6otax (1%) uccneqoBaslacbh 3aBUCHMOCTb KOSPUMTHBHOH CHJIbI OT 
(OMLMH bI JIMCTa M€THHTHOMALTKHX MaTepHaJioB H OblvIO COHapy KEHO 3aKOHOMEP- 
J10e BO3 PaCTaHHe KOSPUHMTHBHOH CHJIbI C YMCHbIJEHHEM TOJIULHHbI, HAYMHAA C HE- 
KOTOPOrO «KPHTHYECKOFOy 3HaveHHA. Takoe BO3SPpaCTaHHe KOSPUMTHBHOH CHIBI 
DObACHANOCb TEM, YTO NPH YMeHbWEHUH TOJLULHHbI OO pa3lloB H3MeHAeTCA Mar- 
UTHAA CTPYKTYPa PepPpOMarHeTHKA H BO3PACTAET POJIb 3aMbIKAICLLHX NOMCHOB. 
(), HO ObIJIN BbICKa3aHbi NpeANOMO*KeHUA, YTO YXYAWenve MarHHTHbIX CBOMCTB 
> YMeHbLUCHHEM TOVILIMHb! O6pa3lOB BbISbIBaeTCA Tak Ke HW PYPHMH NPHynHaMH: 
(1) BospacTatouluM BJIMAHHeEM NOBeEPXHOCTHOFO CNOA, OOaLalowlero Xy WMH 
SBOHCTBaMH, 4EM MaTEPHaJl B WeJIOM, H 2) 1eM, YTOB Npollecce O1KHTa B BAKVYYMeE 
WIM B aTMocdepe HeH1paNbHOrO fa3za B TOHKHE COpa3zllbl NPOHHKaeT Oombllee 
KOJHUeECTBO Fas0BblX NPUMeceH U3 OKPYyXalouleH cpefb! (kOTOpaA HUKOrfa He 
bIBaeT HJleaJIbHOH), ¥eM B TOVICTHIe (%). 

|} Wenb nactonmeH pa€oTbl 3ak104uaacb B TOM, YTOObI BbIACHHTb, H3Me- 
IHAeTCA JIM XAPpakTep TeMNepaTyPHOM 3aBHCHMOCTH KOSPULHTHBHOM CHJIbI C H3- 
IMeHEHHEM TOJILLMHDbI JIMCTa, B YaCTHOCTH, H3MCHACTCA JIM XapakTep TemMepa- 
TypHOH 3aBHCHMOCTH KOSPUNTHBHOK CHJibl MPH Nepexoye K TOJULMHAaM, MPH 
KOTOPbIX HaOllOaeTCA YBeHYeCH He KOIPUNTHBHOH Cub. MoxKHO O6bl00KUaTh, 
J4TO ECJIM YBeJIHYCHHE KOSPLNTHBHOH CHJIbI BbISbIBaeTCA H3MCHEHHEM COOTHOLIEe- 
{HUA MeExKY NOMepeuHHKOM JOMeHa H TOJILLHHOH JIMCTa, XapakTep TemMepary p- 
HOM 3aBHCHMOCTH KOSPILMTMBHOH CHJIbIl MPH Nepexose OT TOJICTHIX OCOPaslOB: 
K TOHKHM OyjleT u3meHaATbCA. M3BecTHO, 4TO uCCeqOBaHHe TemMepaTy pHOH 
/SaBHCHMOCTH KO2PILHTHBHOH CHJIbl W CpaBHeHHe C TeMMepaTYPHbIM XOJOM Be- 
yimuuH K, ds wu /; NO3BOMAeET CYLHTb O MAFHUTHOH CTpykType Hu O XapaKkTepe 
*MeXaHH3Ma TrucTepesuca B eppOmMarHUTHbIX MaTephaJlax. 

| Mobi uccweqoBaiu TeMNepaty PHY1O 34BHCHMOCTb KOIPUMTHBHOHM CHJIbI CHJIb- 
OHO HaKJICNaHHbIX HW OTOXKXKEHHHIX TOHKOJIMCTHbIX OOPa3slOB HUKeJIA HW OHHAPHbIX 
| KesIe30-HHKeJIeBbIX CnVIBOB c 85; 78 u 50% HuKenn. M3mepeHua MpOBOLMJIHCb. 
'B ComeHONJe, B pasOMKHYTOM env, Ha OalucTHyeckol ycraHoBKe. Kospun- 
/THBHaA CHa ONpeseiAaCb MeTOJOM BbI,epruBaHuA OOpasila u3 OadlucTHye- 
Koi KaTYIIKH, 4TO OOecneyHBaJiO NOMYYeHHe ITOH Bes MYHHbI C MOPpPeluHOCThIO 


] 
bHe Oonee 3%. TemnepatypHbili nHTepBal u3smepeHni or —196 no 300°. Tou- 
\muHa d MpoKaTaHHbIX JIMCTOBbIX MaTepHaoB: 0,35; 0,2; 0; b:20;05 280502: 
0,01; 0,005 mm. Pasmepbi o6pasuos: 160 X 4 X dum. Tepmuyeckad OOpabotKa 
(JWI HuKeA u cnaaBa c 50% Ni coctosma u3 4-vacoporo oTxKura mpH 1100° 
HW MlOCesy1oulero MeWICHHOFO OxaKDeHuA. TepMuyeckas OOpadotKa OOpa3zlos. 
-cnaBos c 85 no 78% Ni coctoaa H3 TakOrO Ke OTKHTa C MCMVICHHBIM OX aK Ne- 
Huem Jo 600° wu nocaexy1ouluM ObICTPbIM OXJIa%KMeHHeM JO KOMHATHOH TeM- 


Heparty ppl. 
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Vismepenusa oOpasilos, MpouleqWwHX TOAbKO MpOKaTKY, MOATBePAMIM Halln 
HIpeMNOs102%KeHHA O TOM, YTO BOSMOXHOE BIMAHHE TOJIMIMHbI B 39TOM Cuydae 
MaCKMpyeTCd 3Ha4MTebHBIM YBCJIMYCHHeM KOSPILMTHBHOM CHJIbI, BbISBAaHHDIM 
BHYTPCHHUMH HallpaxKeHHAMH, MOJIYYeHHLIMH MIpH MeXaHMyeCKOH o6padorkKe: 
HHKaKOH 3aKOHOMepHOM 3aBMCHMOCTH BeJIMYHHbI KOIPUMTHBHOK CHJIbI OT TOJI- 
IILHHbI Y 9THX OOpa3oB O6HapyxKeHo He ObIVI0. 


ope. opem. 
60 “4 
4p i) 
& x | 
SS 
2p / 08 Jj 
2 | 
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Puc. 1. 3aBvcuMocTb KOSPUMTHBHOHM CHJIbI OTOXXKEHOPO HHKe- 

JIA OT TOUIMMHbI OOpasia MpH pa3JIHYHbIX TemMMepaTypax; 

1 — npu — 196°; 2 — upu + 20°; 3 — npu + 100°; 
4—npu + 200°; 5 —npu + 300° 


TemnepaTypHad 3aBHCHMOCTb KOSPUMTHBHOM CHJIbl y OOpasoB, MpoweqwAx 
‘TOJIbKO MpOKaTKy, MPH BCeX TOJIMIMHAX OKa3aJlacb MpHOJIM3HTeJIbHO OJMHaKO- 
pol. Tak, via oOpa3iop HuKesA wu cnmaBpa c 78% Ni mpm Bcex TommMHax 
B WHTepBasie OT KOMHaTHOM TemMepaTypbl AO TOYeK KtopH KOSPUMTHBHAaA CHa 
-oKa3alacb MponopunonambHoh Y 6 —T, rye 6—Temnepatypa Kvopu. | 

TakvM O6pa30M, Hallid JjaHHble BMecTe c BbIBOAOM JJopuHra (*) O TOM, YTO | 
3HaueHHA MArHUTOCTPUKUMH A, HHKeJIA MpOnoOpuMouaMbHE! J, MO3BOJIMIOT Cye- 
JlaTb 3aKJIOUeHHeE, 4TO y OOpa3l0B HMKeJIA, Mpowequmx mpakTuky, H,~ 
~h;/Is B TO OOmacTH Temnepatyp, rye 1;~ VY 4—T (mocnequee cooTHo- 
meHHe, KaK M3BeCTHO, BCera CMpaBeJIMBO B HeEKOTOPOH OG6slacTH TemMnepaTyp 
HwKe TOUKH Kropn). He umes WaHHbixX O TeMMepaTypHOM 3aBHicCMMOCTH MarHi- 
TOCTPHKUMH >KeJIC30-HUKeJIEBbIX CIIaBOB, Mbl MOrJIH TMOCYHTaTbh 3Ha4ueHHA 
As /1s WHTepeCyIOWHX Hac COCTAaBOB JIMIb JIA KOMHATHbIX TeMnMepatyp. Cono- 
cTaBJIeHHe STHX 3Ha¥eHHH C COOTBETCTBYIOWIMMM 3HayeHHuamMu H, ayia O6pa3- 
OB C pa3JIMYHbIM COJepKaHHeM HUKeJIA, MpPOWeWWAMX MpakTHKy, NoKa3avJo, 


uTO WMeeT MecTO 
As As 
vane pleases 


S50 


eyo? Hogs: Hers : Hes, Pr (3) i 


100 S “95 


re MHJeKCbI OOOSHaYaIOT MPOMeHTHOe COAeprxKaHHe HHKeIA B OOpasitax. (1) mo- 
Ka3bIBaeT, YTO MpoMopuMonabHocTh H,~A,//s; wMesa MecTO HM WIA OOpa3- 
MOB civiasop. CyllecTBOBaHHe NMOOOHOH MpoNOpHOHasbHOCTH JIA OOpasilos, 
‘OOMaTatOWlHX BbIIMe KOMHATHOH TeMMepaTypbl OTHOCHTe/bHO MaJIbIMM 3HaYeHHAMU 
KOHCTAHTbI MarHHTHOM aHM3OTponMM, corsacyeTcs Cc BbIBOJaMH Teopuu Hees (°) 


ia cayyaa, Kora Aso S>K, rae o —cpeduee 3HayeHHe BHYTPeHHUX Hallpsi- 
>KeHHH. . 
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_ Hocne omxura o6pasnos, mpeqBapuTebHO NpouleqWUXx MpoKaTKy, HabuII0- 
paeTCA 3AKOHOMEPHa 3aABHCHMOCTb KOIPILNTHBHOM CHIbI OOpasilOB BCex cocTa- 
fOB OT TOMUMHbI IMcta. Ha puc. | u 2 npeycraBulenbl KpuBbIe 3aBHCHMOCTH 
1, OT TOJIMLMHDI MPH pasIMYHbIX TeMMepaTypax JA OOPa3sloB HUKeNA H CrWla- 
jac 50% Ni. [Ip ymenbutenuu Toununpt or 0,35 no 0,1 MM, KospuuTHBHas 
Wla H3MeHAeTCA He3HaYHTeIbHO (Ha 16—25%), MabuHeliltiee yroubillienue 


apem 


el Q3 mm 


“200-100 0 00 200 300% 


Puce. 2. SapucumMocTb Ko3p- Puc. 3. SaBycumocTb ko- 
WHTHBHOK CHJIbI capa Cc SPUHTHBHOM CHJIbI OTOX- 
50% Ni or romuMHb! O6pa3- 2KeHHOPO HUKeJIA OT TeMMe- 
ila pH pa3JIM¥HbIX Temie- patyppl. Kpusaa — Bprun- 
patypax. /—npu — 196°; cleHa m0 dopmyze (2); 
2—npu-+ 20°; 38 —npu TOUKH — M3MepeHHble 3Ha- 
+ 100°; 4—npu + 200°; 4yeHHA 


5 — mpu + 300° 


uCTa IPHBOJHT K Ooulee CHJIBHOMY ee BO3pacTaHulo. Huxe HeKOTOpOroO oMpe- 
€JI@HHOrO 3HaYeHHA TOMULMHbI (KPHTHYeCKOH) HaOsmofaeTcA pe3KHH PpoOcT 
OSPUMTHBHOH cHbl. Kputrauyeckan TOuULMHa OoObWe yY HHKeIA HM CilaBa C 
10% Ni, vem y cnmaBac 85 u 78% Ni. TemmepatypHaa 3aBHCMMOCTb KOIPLLH- 
fHBHOH CHbl OOpasioB pa3smu4uHOH TOmUHHbI OT 0,1 no 0,005 mm, npower- 
(IHX OTKUT MOCe MpOKaTKH, MPHOMMSHTebHO OLMHaKOBa. ¥ OOpasita cmaBa 
78% Ni xapakrep TtemmepatypHou 3aBucumoctu H, nocae oTxKura MOUTH 
fe€ H3Me€HHJICA, UTO CBA3aHO, MO-BHAMMOMY, C MaJIbIM 3HaYeHHeEM KOHCTAHTHI 
VHM3OTPONMA WIA 9TOFO CoOCcTaBa. 

| TemnepatypHaa 3aBucumocTb H, y o6pa3ila HHKeA Mocuie OTHKUra OKa3a- 
Macb uHOH. B nuHtepBasie Temmepatyp or —196 jo 300° ona, Kak MoKa3aJlH 
all H3MepeHHA, YOBJeTBOPHTeIbHO OMMCbIBaeTCA ChOpMyvIOH: 


VE As 
ie an ogee (2) 


Ha puc. 3npeqcraBlena KpuBad, BLIUMCeHHad Mo cpopmyste (2) Mpa a = 
i= 1,23 un b= 5-10%u HaneceHbI TOUKH, MpeACTaBJIAOULNe H3MePeHH ble 3HaveHHA 
IY, Wiad OOpasia HuKens c TOMMMHOM d=0,3 uo. K u /, BXOMAT B NepBbIM Wer 
Ibopmyvibi (2) B TeX 2Ke CTeMeHAX, KaK OHH BXOJAT B POPMYVIbI WIA H,, BEITeKa- 
loulme u3 TeopuH BKONeHH (* 8) n Teopuit, cBasbIBaloUlHXx HM; C 3afep2KKaMH 
 pocte s3apompuueli (7-*,. 

OcHOBbIBadCbh Ha MOJIYYCHHBIX Pe3YJbTaTax, MOXKHO C/leJlaTb HEKOTOPHIe 
bbIBOJbI O IPHYMHAaX HaO/OfaeMOrO B OTOXRKEHHHIX OOPasllax POCTa KOSPLH- 
foo 


THBHOM CHJIbIC YMeHbIweHveM TOMEI. A.C. IlypuB. A. 3aiKoBa noxasanu, 
UTO Pe3KOE YBEJIMYCH He KOIPUMTHBHOM CHJIbI B TOHKUX JIMCTAaXx TpaHcdopmarTop- 
Hoi cTasH (MaTepHaJl C OTHOCHTEIbHO OOJIbIOH KOHCTaHTOM MarHUTHOM aHH3o- 
TPONHH) HaunHaeTCA, KOra JIMHeEHHbIe PasMePb!l JOMCHOB CTAHOBATCA COH3ME- 
PHMbIMH C TOJIL{MHOM JHcTa. B 9TOM cly¥ae OTHOCHTEbHO GOMbLIKX 3HaueHHH 
KOHCTaHT MarHHTHOH aHH3OTPOMHH, eCJIH OCH JlerkKOrO HaMarHHUMBaHHA He Jle- 
%KaT B MIOCKOCTH JIMCTa, MarHUTHbIe MOMeCHTbI JOMeHOB IIpH /</; Tak»Ke He 
Oy LyT e2KaTb B 9TOH NocKocTH. B TOHKHX JIMCTaX 3TO IIPHBOAHT K NOABJICHHIO 
Ha MOBEPXHOCTH JIMCTa MaPHHTHbIX 3apAOB H B KOHEYHOM HTOFe K 3afeprKKe 
mpolecca MepeMarHuuHBaHHA HW POCTY KOIPIMTHBHOM CHIBI. 

B o6pa3ilax ¢ OTHOCHTebHO MaOH KOHCTaHTOH MarHHTHOM aHHsOTpOomHA 
MaPHHTHbIe MOMEHTb! JOMCHOB Jere OPHEHTUPYIOTCA B MIOCKOCTH JIHCTa. B9TOM 
cy4ae OCHOBHOM MPHUHHOH, BbIZbIBAIOWeH 3alepxKKU Mpolecca HaMarHHUHBa- 
HHA B TOHKHX JIMCTaX, OyMeT, Kak HU B TOJICTbIX, HEOMHOPOLHOCTb CTPYKTYPbI 
BeulecTBa. OHaKO B TOHKHX JIMCTaX MPHMeCH, NPOHHKaIOWHe H3 ra3sO0BoOK Cpe- 
Jbl BO BPeMA OTXKULA, MOFYT MPH MpOuHX PaBHbIX YCJIOBHAX OKA3AaTbCA B OOJIb- 
tioM KoslMuecTBe. IIpumepbl, Kora 3TO OOCTOATELCTBO ABJIACTCA MPHYHHOK 
pocta KOSPUHTHBHOH CHsIbI B TOHKHX JIMCTaX, MpHBeLeHbl B (*). 

B Hactosujeh paOote u3y4aJIHCb CMvlaBbl TOTO *Ke THMa, YTO H B (*), T. 
CIaBbl C OTHOCHTebHO MaJIOH KOHCTaHTOM aHH3OTPONHH, MOITOMY BO BCex 
culy4aiX, 3a WCKJIOUCHHeEM HHKeJIA, MPH HH3KHX TeMMepaTypax CeLOBao 
OXKULaTb, UTO pasha MCKAY KOIPUMTHBHOK CHJIONH B TOHKHX H TOJICTHIX JIMCTAaX 
OOyCJIOBIeHAa PlaBHbIM OOpa30M TeEXHOJIOrHYeCKHMH TMPHYHHaMH. Hees 


B HallMx OOpasilax OMHakOBOH TemMepaTypHOH 3aBucumocTu H, AA BCex 
TomuHH (oT 0,1 no 0,005 mm) noxTBepxkaer 3TO Mpesnoso*KeHHe. 
TlomyueHuble B JaHHOM HCCJIeQOBaHUH Pe3YMbTAaThb! MOZBOJIAIOT, TAKUM OOPa- 
30M, YTBepxKaTb, uTO yBenmuyeHHve H, Mp yYMeHbIWeHHH TOJULHHbI JIMCTa Je 
0,005 mm B MaTepHawlax C OTHOCHTEJIbHO MaJIbIMA 3HAYCHHAMH KOHCTAHTHI aH 3G" 
TPONHHU OOyCJIOBJIEHO B OCHOBHOM BJIMAHHeM MpuMeceH, MPOHHKAIOULUX B JHC: 
TbI B Mpollecce OOpaboTKy, H, CeMOBaTeJIbHO, B STHX MaTepMadlax Np yaryuwe: 
HHH YCJIOBHM OOpaOOTKH BO3MOXKHO NowyueHHe Oovlee BbICOKHX 3HaYeHHH Mar 
HHTHOM MPOHUHMaeMOCTH HW NOHW2KCHHE KOIPUUTHBHOK Cub. «HenonpaBumoew® 
yXyMUleHHe MarHHTHbIX CBOHCTB, CBA3AHHOe C BJIMAHHeEM JOMCHHOHM CTPyKTYy- 
Pbl B MaTepHawax, NOAOOHbIX MepMawJ101I0, C HA3KHM 3HA4YeCHHEM KOHCTAHTbI a 
SOTPONHM HacTyNaeT NpH TOMMHax, MeHbIUHX 0,005 mM. 


Mockosckuli rocyxapcTBeHHblii yHuBepcuter} Tlectynuso 
um. M. B. Jlomonocosa LIP VIEISS 7 


UMTMPOBAHHAA JIMTEPATYPA 


1 B.C. MecbkKuH, Peppomaruutuple cape, M., 1937; J. Epelboin, J. P 
Radium, 12, 3, 36] (1951); M. F. Littman, Electr. Eng., 71, 9, 792 (1952). 2 B.A.3 
Kosa, A. C. ly p, WAH, 94, 663 (1954). % E. U.P ypeuu,E.Kongzopcexk 
JAH, 104, 530 (1955). * W. Dorineg, Zs. Phys., 103, 560 (1936). ®L. Néel, Ann. 
Univ. Grenoble, 22, 299 (1946). ®M. Kersten, Grundlagen einer Theorie der Koerzi- 
tivkraft, Leipzig, 1943. 7 E. Kongopceku it, KOTO, 10, 420 (1940); LAH, 68, 37) 
(1949). ®L.Néel, Cahiers Phys., Ni 25, 21 (1944). ® J. B. Goodenough, Phys, 
Rev., 95, 917 (1954). | 
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Hornags Akanemun nayx CCCP 
1958. Tom 120, Ne 4 


PH3HKA 


B. HW. JIAXTMAH, JI. A. KOUAHOBA u JI. C. BPIOXAHOBA 
O XPYIIKOM PA3PYIUEHHH MOHOKPHCTAJIJIOB WHHKA 


(ITpedcmaeaexno axacemuxom IT. A. Pe6uxdepom 31 I 1958) 


Ono 43 OCHOBHDIX Mpo6em PH3HKO-xUMMYeCKOH MeXaHHKH, pa3BUBae- 
mmol I]. A. PeOuHyepom u ero corpyQHHKaMh, AB AeTCA NpoOOweMa BO3LeliCTBHA 
ireMMepatTypbl, XapakTepa HaNps2KeHHOrFO COCTOAHHA H AaKTHBHOM BHeLUHel 
[pelbl Ha Me€XaHHyeCKHe CBOHCTBa MeTaJJIOB ('). 

_ B npoBoduMbix HaMH HCCeAOBaHHAX BJIMAHHA JIErKONMMAaBKHX MeTaINue- 
CKAX pacnwaBOB Ha MexXaHHyeCKHe CBOMCTBa Oomee TYPONMAaBKUX MeTAaJIIOB 
DbIIH OOHapy?KeHb! BeCbMa 3HAYHTEJbHbIeC aCOPOUMOHHble sdtbekTb! CHH*Ke- 
HiMA MPOUHOCTH H MacTHyHocTH (?). AHalorM4uHble pe3yJIbTaTbl Ob NOY YeHbI 
ak Ke B HMEIOULHX OOIblUOe 3HaueHHe paborax (°%, *). 

 Ms3yuenne 32k0HOMepHocTel aCOpOMMOHHOFO CHHXKEHHA MPOUHOCTH HU Mla- 
°THYHOCTH MOHOKPHCTAaJVJIOB WHHKa, MOKPbITbIX TOHYaHWeH MICHKOH %uAKOrO 
WIOBAa, MOKa3aJ10, YTO 9TH B9PPeKTbI BNOVIHE OOPaTHMb! HW HE CBA3ZAHbI C eHCTBH- 
2M paCMlaBa MO rpaHullam 3epeH (”), KaK 3TO MpesmNONaranocb MHOFUMH aBTO- 
amu (°’). 

B paG6ore (8) 6bl10 ycTraHOBJIeHO, UTO PTYTb, TaK %Ke KaK UH OJOBO, Beer 
yceOsi NO OTHOLUEHHIO K MOHOKPHCTaJJlaM WHHKa KaK BeCbMa CHJIbHOe MOBEPXHO- 
{2THO-aKTHBHOe BeLLeCTBO, Pe3KO CHH2KaA HX MPOYHOCTh H, OCOHeHHO, NMacTHy- 
HOCTb. 

Tak Kak paCIvlaBJICHHble MeTaJJIbI CHJIbBHO CHM Kal0T MPOUHOCTh HU MacTH4- 
H1OCTb Ooulee TYFOMMABKUX MeTAJVJIOB, MepeBOAA UX B XPYMKOe COCTOAHHE, BO3- 
}ukaeT HEOOXOAUMOCTb CPaBHUTeJIbHOFO H3YYeHHA 3aKOHOMEePHOCTeH Jedopma- 
MMM WH paspyleHHA MeTaJJIOB B CHJIbHO MOBePXHOCTHO-aKTMBHbIX PacmwaBaXx 
[2 aHaJIOHYHbIMH 3aKOHOMEPHOCTAMH JIA THX 2KE METAJJIOB B X PyMKOM COCTOS- 
Hu, HO B HeaKTHBHbIX Cpeyax. 

| Takoe conocraBJieHve CBOMCTB ObIIO MpoBeqeHO HaMH B JaHHOM paOoTe Ha 
(MOHOKPHCTaax WHHKa C HCNO/b30BaHHeM PTYTH B KayeCTBe MOBeEPXHOCTHO- 


Mon cpespl. 
| Mowokpuctanauueckne o6pa3bl TOTOBHHCh H3 4uCcTOrO WHHKa (99.99 %) 


new npoposoKu (137 < 7%) <80°) npoBoAHoch Nyrem OfHOOCHOrO PacTAKeHHA 
i> MocTosHHOl cKopocTbio yauHeHuA (~12% mun *) OOpasoB B HeakTHBHOH 
ld NOBEPXHOCTHO-aKTHBHOH Cpesax. 

| tla puc. | npexctraBsieHbl pe3yJIbTaTbI OMbITOB C MOHOKPHCTaJIJIaMH WHHKa 
(ipu Temmepatype x*KuAKoro asota. M3 storo pucynka culeayeT, TO BeIMYMHA 
imlacTuyueckoro CABHTa, MpelilecTByloulero paspylWieHHio, TeM Oobiwe, 4eM 
iMeHblle y,. BMecte c TeM, HOPMaJIbHbIe HallpsAxKeHHA OTPbIBa B MOCKOCTH 6a- 
3uCa (MOCKOCTH CKOJIb2KeHUA) Pe3KO MafaoT C YMeHbUJeHHeEM HavaJIbHOrO 
lyTula OPHeCHTAWMH Yo ITOH MIOCKOCTH WI, YTO TO 2%Ke CaMoe, C YBeMYeHHeM 
jlactuyeckoro CABura, MpesulectByioujero oTppiBy. Hao6opor, Benuunna 


I ry 
75 


~~ 


CKaJIbIBaIOUHX HalpsxKeHul BOSpacTaeT Cc POCTOM STO Meopmallun, 4¥TO CBA 
3aHO C yNpouHeHHeM CJBHTa. ‘ 

Jlna paByuibHOrO NMOHMMAHHA 9THX 3aKOHOMePHOCTeH CJleqyeT yKa3aTb 
uTO KpHcTalorpaduyeckve yCJIOBHA MesOpMalluM MOHOKPHCTaJJIOB WMHK 
B COUeTAaHHH C 3aKOHOM He3aBUCHMOCTH KPHTHYECKOFO CKaJbIBaloulero HallpA 
KeHHA OT yrvla OPHeEHTAaLLHN MOCKOCTH Oa3HCa IPMBOAAT K TOMY, 4TO Ip Ma 


o/um® 
G8 400 
06 50D 
& 04 200 u 
S S 
= 
Y2 100 
0 
JO 60 50° 
&, Anpeat (Tromu) a> 
Puc. 1. SapucnMoctTb mpefesbHOorO Twia- Puc. 2. Tlanenne HopMabHbIxX Hanpa- 
cTHYeCKOrO CABHra (@,,), Pa3PbIBHbIX 2KeHM OTPbIBa IO MulocKocTH Gasuca /V_, 
HOPMaJIbHEIX (/V,,,) H CKaJIbIBalOUHXx (S,,,) BE SMOBORDUCTQUGIOB “MUR hd PEECD Pe 
HaNpAKeHHH OT HavasbHOrO yria OpHeH- HbIX PH — 196 , of Le ee wae a 
TaUMH MJIOCKOCTH 6a3Hca (¥9) MOHOKpH- TeIbHO NedopMal, Pp 
CTa/WJIOB UHHKa ipa — 196° 
JIBIX X) HOPMaJIbHblIe HANPAXeCHHA Ha IJIOCKOCTb 6a3uca CpaBHUTeJIbHO MaJIbi 


TOrAa Kak Mp OoubIWMX YX, STH HAallPpAXKCHHA SHAYHTEbHO BOSPacTalor. 

Takum O6pas0M, XPyNKHH OTPbIB MO MocKOCcTH OasHnca OOeruaeTcaA Mpepz 
IWeCTBYIOULMM CJIBHFOM MO 3TOH MocKocTH. B o6sacTH CPpaBHHTeJIbHO BbICOKH 
HOPM@JIbHBIX HallpA2KeHHH Ha WIOCKOCTb 6a3uca (GombUINe X,) MOCTATOUHO yx 
HeOOMbWIOTO CHBHTa NO STO MOCKOCTH, UTOOb! NPOHSOWe XPyMKHK OTPHIB, 
Tora Kak C NOHWKCHHEM HOPMAJIbHbIX HallpAxKeHHH BeMYMHA CABHTOBON Je 
PopMalluu, MpeAWecTBYIOMeH OTPbIBY, HeMPePbIBHO BOSpacraet. 

M3 nowyueHHbIxX 9KCHEPHMeHTAaJIbHbIX JaHHbIX CylelyeT, UTO Tak Ha3biBae} 
MbIM 34KOH GOHKE 0 NOCTOAHCTBe Pas PbIBHbIX HOPMAJIbHBIX HallpAKeHHH He Jek4 
CTBHTe/eH JIA MOHOKPHCTAaJJIOB WHHKa, HAXOJAWIMXCA B XPyYNKOM COCTOAHUH,| 
M3 nowyueHHbIX aHHbIxX CJlekyer Take, UTO MlacTHueCKHH CIBUT IpMBOLHI 
K BO3HHKHOBeHHI0 JecbeKTOB B CTPYKTY Pe KPHCTaslMa, ABAIOULUXCH 3aposbilila4 
MH paspylleHHa. Oru RetpeKThI CTPyYKTY PbI y2Ke Ha PAHHUX CTaMUAX CBOEFO paz 
BUTHA MPHBOMAT K XPYUKOMY OTPbIBY NO MJIOCKOCTH CKOJIbKeHUA (MMOCKOCTH 
Oasuca) Mpu Oombuux y,. pw maubix xe y, pasBuTHe JedeKToB JO KpuTuye-+ 
CKOH BeCIMYHHbI, COOTBETCTBYIONIeH JaHHOMY YPOBHIO HOPMaJIbHbIXx HanpsxKe+ 
HH, JOCTHraeT PH OONbIWel BeMMUNHE MacTHueCKOrO CUBHTa. 

B CBA3H C STHM CylelyeT YKa3aTb, uTO acdtektT KyMpouHenHnA pH paspprBey,| 
ykasanHbli Tlonanu ('°) w nomyynMBuMk JOBObHO WWMpoKoe pacnpocTpaHeHH 
(‘"19), B Hallux OMbITaX Ha MOHOKPHCTadMax WHHKa He Obl OOHapy2KeH. Ha 
puc. 2 u3s06paxkena 3aBHCHMOCTb HOPMAJIbHBIX HallpAxKeHHH OTPbIBa MO n0- 
CKOCTH Oa3MCa JWIH MOHOKPHCTaJIOB WHHKa, PasOpBaHHbIx mpH —196°, oT 
NpelBapHTeMbHOK ecsopMaluu STHX MOHOKPHCTAIOB Mp KOMHAaTHOH Temme-} 
patype. Kak BHJHO M3 9TOFO pHCYyHKa, BeJMYHHa HOPMAJbHOLO Hallps KeHUA OT-++ 
PbIBa NO MIOCKOCTH Oa3HCa NafaeT C POCTOM NpesBapuTeNbHOH edopmalluy, 
T. €. NOMYHHACTCA TOM %Ke 3aKOHOMEPHOCTH, UTO HW MPH PacTAXeHHU B KHTKOM 
azote. Orciofa CulekyeT, YTO CKOJbAKEHHE M0 MIOCKOCTH 6a3NCa B MOHOKpuCcTas-} 
JiaxX WHHKa pH KOMHAaTHOM TeMIepatype He NPHBOAUT K YIPOUneHUIO PaspbIBa,| 
a HaoOopor, CHH2KaeT YPOBEHb HOPMAJIbHBIX HallpaA2XKeHU OTPbIBa MO 9TOM! 
mOCKOcTH. OrcyTcTBue %Ke XPyMKOFO OTPbIBa MO MocKOCTH 6a3uca Mp KOM-} 
HaTHOM Temilepatype B Tex Cly¥adxX, KOPa HOPMaJIbHbie HaNps2xKeHUA Ha 9TY! 
MIOCKOCTb IIpeBbIilaloT €€ XPYNKYIO MPOYHOCTL, Cuelyer OObACHATL TeM, UTO! 
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3 STHX TEMMepaTy PHbIX YCIOBUAX K PHCTaJY 9HePlreTHyeCKH OOwee BLIFOLHO Mpo- 
lOJDKaTb CKOJIb2KeHHe, vem pBaTbca. JucMOKalMOHHbI KPuTepHli Mepexoga OT 
WIaCTHYHOCTH K XpynkocTu, paspadoranHbili E. JI. Ulykuupim (14), onpege- 
IAeT TeMNepaTyPHylo rpaHully 9TOFO MepexOjla, KOTOPad AWA MOHOKpucrTaa- 
NOB WHHKa JIeKUT OKOMIO 200°K. 

SaKOHOMEPHOCTH XPYKOFO paspyWeHHA MOHOKPHCTaIJOB WHHKa Tp HH3- 
<HX TeMMePaTy Pax MOMHOCTHIO BOCMPOHSBOAATCA HB TOM Cilyuae, Kora Mepe- 


Puc. 3. SaBucHMocTb mpe- Puc. 4. SaBHCHMOCTb MpexembHOH Be- 
WebHOrTO —- MWujacTHYeCKOTO JM4MHbI CABHra (@,,), pa3pbIBHbIXx 
cupura (a,,) HeaMasbra- HOpMasibHEIX (V,,) HM CKaJIbIBarOULAx 


MHPOBaHHbIX (/) H aMa.Ib- 
TaMHpOBaHHbIX (2) MOHO- 
KPHCTaJJIOB WHHKa OT Ha- 
yaJIbHOH OpHeHTaUuH TM10c- 
KOCTH 6a3HCca (y¥5) upH 20° 


(S,,) HalpsxKeHHH OT HayaIbHOH OpH- 

eHTALHH MJIOCKOCTH 6a3Hca (x) AMaJIb- 

TaMHpOBaHHbIX MOHOKPHCTAJIJIOB UMHKa 
pa 20° 


OA B xpytkoe cCocTosHHe JOCTHraeTCA He MOHHKeHHeM TeMMepaTYPHI, a eli- 
TBHEM CHJIbHOM MOBeEPXHOCTHO-aKTHBHOH Cpebl — PTYTH, B KOTOPOHM npouc- 
OnuT RehopmMaluA KpucTamwioB. PryTb HaHOCHJIaCb Ha MOBepXHOCTb MOHO- 
PHCTaJIOB WHHKa TOHKUM CJIOM (TOJLIMHOH ~ 5.) nyTeM NorpyXeHuA KPHCTaJ- 
OB B HaCbIILeHHbIM PpaCTBOP a30THOKHCJIOH pTyTH (OKHCHOK) C BbILep2xXKOH B 
acTBope oKovIO | MuHH. 

Ha puc. 3 JaHa 3aBHCHMOCTb MpelesbHOrO TwlacTHuecKkoro CABUTa Ap, 
EpeWecTBYIOWerO PasPyWIeHHIO HeaMaJIbraMHPOBaHHbIX HU aMaJIbraMHPOBaH- 
bIX KPHCTAJJIOB, OT HaYaJIbHOH OPHeHTALHA Yo WOCKOCTH Oa3suca. Tora kak 
/OTCYTCTBHe PTYTH JTOT NPeAeIbHbIH CABUT PacTeT C BOSPaCTaHHeM Yo, T.- e. 
pu Gomee nonepesHom pacnomoxKeHuu Oa3uCa KPHCTAaJIJIbI OKA3bIBaIOTCA OO- 
fee MwIaCTHYHbIMH, aMaJIbraMupOBaHHble OOpasibl OOHAPy2XKUBAIOT IPAMO Mpo- 
MMBONOJOKHY!IO 3aKOHOMEPHOCTh. CTOb pawHKaJIbHoe H3MeHeHHe XapakTepa 
ABHCHMOCTH Q,, (X¥o) MOA WeUCTBHeEM PTYTH CBA3AHO C NepexOJOM MOHOKPKCTaJI- 
(OB WHHKa B IIpHCYTCTBUH PTYTH H3 MacCTHYHOrO B XpyMKOe COCTOAHHE H C 
lOABJICHHEM B Pe3yJIbTaTe TOTO HOBbIX 3aKOHOMePHOCTeH AeopMalluu U pas- 
ly WeHHs. 

| JleicTBuTebHO, KaK BHJHO M3 pHc. 4, 3aBMCHMOCTb NpedebHOH Be MUNA! 
MIBHura, HOPMaJIbHbIX HM CKaJIbIBAIOULMX HalpAxXeHHH B MOMeCHT Pa3PbIBa OT 
JOMeEHTALMH MIOCKOCTH Oa3HCa BHOJHE aHa/lorMuHa NOJOOHOH Ke 3aBHCHMO- 
(-u JJId MOHOKPHCTaJJIOB WHHKa Mp HU3KHX TemMepaTypax (puc. 1). Cymecr- 
PHHOe pasIM4He, OHAKO, MEXKAY ITHMH XPYNKMMH COCTOAHHAMH 3aKJIOUAaeTCA 
§ TOM, 4TO B MOBePXHOCTHO-aKTHBHOH cpesle — PTYTH PesKO (B 3—)d pa3) 
Mim2KaeTCA XPYMKad MPOUHOCTh MOHOKPHCTaJJIOB (BesMYHHAa HOPMAaJIbHbIx 
i MpA.xeHHM OTpbIBa), TOra Kak BeM4MHA HallpaAxKeHuu CABura NpakTHyeckH 


MeCHAeTCH. 
CrejloBaTeJIbHO, PTYTb, Kak NOBePpXHOCTHO-aKTHBHOC BeuleCTBO, BbISbIBaeT 


\e 


‘OOIMMU 3aKOHOMePHOCTAMH JleopMallHH M PaspyWeHHA, UTO H XPYIKOCTh, 
BbISBaHHad MOHHXKeHHEM TeEMMepaTy Pb! B OTCYTCTBHE MOBePpXHOCTHO-aKTHBHbIx 
BeulectB. Pe3sKoe CHH2KCHHe HOPMAJIbHbIX HaNPAKeHHH OTPbIBa B NPHCYTCTBHH 
PTryTH ONpPeeNAeTCA 3HAUHTeJIbHbIM CHHKCH HEM mMexK(a3HOrO NOBePXHOCTHOrgG 
HaTAKeHHA Ha TPpaHHlle HaCbILIeHHbIM PaCTBOP WHHKa B PTYTH — WHHK. O6) 
pa3yroulneca B Npotlecce NecpopMalluu AetbekTbI CTPyKTY Pbl — MUKPOTPeuLHHK 
6bICTPO 3anOJHAOTCA PTYTbIO MCXaHH3MOM JBYXMePHOM MHrpalkuu H TeM Ca 
MbIM 3HA4HTEJIbHO OOJIeruaeTCA HX JlaJIbHeu wee pa3sBHTHe BIIWJIOTb JO xX pyNKOrd 
paspyWeHHA NO MeicTBveM JlaxKe MaJIbIX HOPMaJIbHbIXx Hanps2xeHHH. Bpico 
Kan MOXBHYKHOCTb ATOMOB PTYTH, NO3BOJIAIOULaH HM JOCTaTOUHO ObICTPO mpo 
HUKaTb BHYTPb OOPa3ytOUlMXCA MHUKPOTPeULHH, ABJIAeCTCA HEOOXOAMMbIM YCJIO 
BueM HaGmloqeHusa acbtbeKta CHH2KeHHA MpouHocTH u MlacTHyHOcTH. IIpu Hus 
KUX TeMNepaTypax, KOra aTOMb!l PTYTH JIMWeHbl MOABHKHOCTH, HaOwtoOaeT 
CA BO3SPaCTaHHe X py kon NpOwHOCTH MOHOKPHCTaJJIOB WHHKa, NOK PbITbIZ 
PTYTHOH MeHKOM, UTO CBAZAHO JIMOO C MeErHpOBaHHeM ILHHKa PTYTb1O, J1HO9 
C 3aTpYAHeHHeM CJBHra u paspyWeHHA, NPHBHOCHMOFO CaMOM MIeHKOH. 
Kak u3BeCTHO, MPH HeOaPONPpHATHOM PaCNOsO*KeHHH MJIOCKOCTH Oa3HCz 
XPYNKHH OTPbIB B MOHOKPHCTaJJlaxX WHHKa MpH HH3KHX TemMMepaTyPpa) 
MO?KeET MPOHCXOAHWTb NO IIPH3M; 
I pona. Hopmajbuble Hallps*xeHu 
Buuanne mpeqBapuTeJibHOrO pacTAXKeCHHA MOHO- OTPbIBa NO 3TOH MNOCKOCTH 3Hauy 
KpHCTa.10B WAHKa npu 20° Ha HOpMaJbHEIe = TenE HOC IIpeBbIlWaloT COOTBETCTBYO 
HalIps.xKeHHA OTPbIBA MO MJIOCKOCTH MpH3MbI : 
Wwe HalpAKeHHA JIA NJIOCKOCT. 
Oa3ucCa, HO Mp MocTaTOuHO Ma 


’ 
/ 


]] 


Ta6auna 1 


| 
/ 


HopMawbHoe HanpsxKeuHe { 


otpbipa NV, Aisi MOHOKpHCTad- JIbIX YITJlaxX YX. TAKOMY OTPbit 

fipcapapaT entice AOB AMHK G(R Me) MIpOH3OHTH BCe %*e sere, 4eM ne 
pactspKenne € Oa3sucy. Onbir moKka3biBaerT, | 
Hipia20°q (Solin 4 era en ny) Pe caaeea es PeABaPHTEbHOe PaCTAKCHHE Ma 
(npu — 185°) (pu 20°) HOKPHCTaJIJIOB WHHKa MIpH KOMH@ 

HOH TemMMepaType  (MJIOCKOCTb 

0 1.8 0.8 CKOJIbKeCHHA ABIACTCA MJIOCKOCTY 

50 26 2.0 6a3uca) 3HauHTebHO  TMOBbiLlaet 

150 48 4,2 HOPMaJIbHOe HalpsxKeHHe OTDbIBH 

oo Ae a MO MOCKOCTH MpH3MbI MpH Temne 


patype «ugKoro a3ora (1°). Ore 
’ pe3yJIbTaT CBA3aH C YMpOuHeHHE! 
CIBHra JIaTeHTHBIX [MJIOCKOCTeH CKOJIb2KeHHA, KOTOPOe MOXKeT ObITb Ja 
Ooulee 3HAaYHTeIbHBIM, YEM YNPOUHeHHe JelicTBylOllell CHCTeMbI CKO/b»KCHUS 


B ra0u. 1 npuBexenbi STH ZaHHble Wid HeaMa/lbraMHPOBaHHbIX UM amaJibray 
MHPOBaHHbIX OOpa3iloB. 


M3 annbix Tad. | cnexyet, YTO B MpucyTCTBUH pPTyTHU XPYNKHH OTPbIB TL 
TWIOCKOCTH MPH3MbI (IPH KOMHATHOH Temnepatype) tak»e OGleruaetca, mp 
yem opekT YMPOUHeEHHA PasPbIBa, BbISBaHHbI NpeBapuTebHbIM pacTa Ke 
HHeM M10 MJIOCKOCTH Oa3HCa, 3HAYHTEJIbHO CHUKaeTCA nocule aMaslbraMu poBaHush 

Vinctutyt du3snuyeckoh xumun Tlocrynusio | 

Akajemuu HayK CCCP 22 I 1958 
LMTHPOBAHHAS VJINTEPATYPA* 
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TPEO®H3HKA 


P. B. O3MHJOB 


O PACYETE TOPH30HTAJIBHOH TYPBYJIEHTHOK JHeey3nn 
MIHTEH NPHMECH B MOPE 


(IIpedcmaeaexo axademuxom B. B. Mlyaetixuneim 8 III 1958) 


IIpumensemble B OKeaHOrpaduH MeTOAbI pacueTa ropH30HTabHOl Ty pby- 
NeHTHOH Anpdy3uu NATeH MpHmMecH B MOPe HecoBeplleHHbI. OCHOBHbIM HeO- 
ycTATKOM TaKHX PaC¥eTOB ABJIAeTCA MpeAnoNoKeHHe O MOCTOAHCTBE KoOadu- 
HIMCHTA TOPH3OHTaJIbHOH TYPOyeHTHOH udpy3suu B ypaBHeHHH, OMMCHIBaIO- 
mem uddysuio natua (1). Cormacuo xe uMeIOUMMCaA uccmeqoBaHuaM (2, 3) 
osppulnent Aupby3sun B TypOyJIeHTHOM MOTOKe CYUeCTBeEHHO 3aBUCHT OT 
MacliraOa ABJICHHA HW ONHCbIBaeTCH 3aKOHOM «CTeMeHH 4/5»: 

Kc, (1) 
ne 1 — macilra6 sABJIeHHuA, C — HekOTOPad NOCTOAHHAA. 

TakuM O6pa30m, pacueT rOpH30HTaJIbHOH TYPOYJIeHTHOH Audpy3un uATHA 
PHMeCH B MOPe C NOCTOAHHbIM KOIPPuLNeHTOM Lupdpy3Hu MOXeT WaTb JIMIWb 
mepBoe, rpyOoce mpHOuMxKeHHe pealbHO Mpoucxosamero mpoltecca. 
B [evcTBUTeIbHOCTH Ke, KOra NATHO UMeeT HEOONbIWHe PasMePEI, OHO AuMpy H- 
TMMpyeT MeJWICHHO, H JIHb 10 Mepe YBeMYeHHA NATHA BOSPacTaeT HW CKOPOCTb 
ero Ludpy3uu. 

3aBHCHMOCTb KoadpulueHta TyPOyJIeHTHOH Audpy3sun oT BpemMeHu Auddpy- 
WM JlaeTCca usBecTHOM dopmysou Telimopa (*). OqHaKo coxKHaA PyHKWHO- 
HallbHaAd 3aBHCMMOCTb Koappuluenta Audpy3un OT TPYTHOMSMePHMBIX Xa- 
pakTepucrTHkK Ty pOyseHTHOCTH (Kosppuluenta Koppeiawun Jlarpanxa) 103Bo- 
WAeT JIMIUb B OTICIbHbIX CJYUaAX OWeCHHBaTb AHCHepCHio MATHA Kak (PyYHKIHIO 
Bpemenu. IIpumenatb xe KoabPuynenHT Lupdy3sun, 3aaBaembild dopmysou 
Teiiopa, WIA pacueToB pacipeyeeHHA KOHMeHTpalluu Mpumecu B Audpyn- 
MpY1OUuleM MATHE He MpeACTaBJIAeTCA BOSMOXKHbIM BBUAY BOSHHKAIONLMX MaTe- 
iMaTH¥eCKUX TPyAHOCTeH. 
 Onrrei, mpopezenubie Puyapszconom u Crommesem (°, °), a TakxKe aBTOPoM 
(7), MoKa3aiu, 4TO Kosppuyvent Aubpysuu wacTuil Ha NOBePXHOCTH BOJDI 
MOCTaTOUHO TOUHO OMHCbIBaeTCA 3aKOHOM <«cTereHH 4/3». CleOBaTeJIbHO, MOX- 
HO YTBepxKlaTb, uTO NepudepHlinble 80HbI NATHA MpuMecH, HavOosee yaeH- 
Hble pyr OT Apylra, «pacTaCKHBaloTcA» TY pOyJICHTHbIMH BUX PAMH 3HAYHTeAbHO 
ObicTpee WeHTPaJIbHbIX YacTeH MATHA. 

Visn0xeHHbIe CoOOpaxKeHuA HaBOAAT Ha MbICIb, YTO HaMOONee eCTECTBEHHO 
3allucaTb ypaBHeHHe FOPH3OHTaJIbHOK TypOyeHTHOK udpysuu NATHa MpH- 
MeCH B MOpe B BUJe ms 

0 a) eee OU Nyaa, 272 |* 94 

Car Clara 
rye g — KOHIeHTpalua udbpbyHAupyrouleH mpumecu; ¥ H Y — AeKapTOBbl 
KOOPAMHATbI TOUKM HaOwOMeHuA (C HavaslOM CHCTEMBI B ueHTpe MATHa); c— 
NOCTOAHHad B 3aKoHe «crenenu 4/3», Onu3kaa K 0,01 cm’s-cex™* (7, *). 

Cnelyer,3aMeTHuTb, UTO B ypaBHennu (2) He yuTeHa yudpy3ua npumech B 
BePTHKaJIbHOM HallpaBeHHM, KOTOPaA, COraCHO MMCIOWMMCH AaHHbIM, 3Ha- 
UUTEJIbHO Clabee FOPHZOHTaIbHOK Ludpy3uu, a AJA MPHMecH, MMEHOIMLeH MOJIO- 
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6 3axas 419 7 


XKHT@IDHYIO WlaBYYeCTb, H COBCeM OTCYTCTBYET. Cpequee TeyveHHe, BJleKyLleet, 
MATHO MIPHMeCcH Kak Wel0e, Wt HEKOTOPOFO YIPOWMeHHA MOCMEAYIOUNX BbIKJIa- 
OK CUHTaeM OTCYTCTBYIOWIUM. 

Ypapuenne (2), OVeEBUAHO, WesecooOpasHO 3allHCaTb B MOWAPHBIX KOOPAH- 
Hatax.[Ipu ycuIOBHM He3aBHCHMOCTH Mpollecca OT yrvla @ (TOPH30HTAaJIbHOH u30- 
Tpomuu mpolecca) nNowyyaem 


M13) K yr FI, (3) 
re K(r) = cr‘; r — pagquyc-BekTop, uu, Auppepenuupys, 
ame [Lats nfs] “) 
Tponspens 3aMeHy TepeMeHHBIX 10 (opMyvie | 
fote=i0; (5) 
IIpHBOAHM ypaBHeHve (4) K BULLY 
2 
ols oe tae (6) 
Pemenne ypaBHeHua (6) HUleM B BHJe 
g(, =atte  *, (7) 
rye a MW f— NOCTOAHHbIe, TpeOyloulMe onpeyesenus. 
Tlucepenuupys (7) u nogcrapaaa B (6), HaxoquM, 4¥TO n= —3. Curezo- 
BaTeJIbHO, pelleHve ypaBHeHua (6) UMeeT BUT 
sjake 
c(t reese Gini op (8) 


TlocrosHHad a olpeyeiseTcH U3 YCJIOBHA HeYHHYTOXKHMOCTH BeULeCTBA 
B Tporecce judpy3uu: 


ee \ Qerq (r) dr, (9) 
0 : 


rye Q — oOulee KOuMYeCTBO AudpyHAMpyioulero BemecTBa. 
Tlogerapasaa (8) B (9) H HHTerpupys, Haxogum 


Q 
a= —_~_—.,, (10) 
c \3 
67 (4 a 
litak, pemienue ypaBHenua (3) umeeT Buy 
a Q _ r'ls}a ios ii 
n( en) 


Boipamkenve (11) qaer KoHWeHTpaljuro mpumecy, OOycJloBNeHHyI0 Judbbysuelt 
TOUCUHOrO HCTOUHMKA MOLIHOCTH Q, NOMeleHHOrO B Moment t= 0 B Hayae 
KOOPAMHAT. 

CyillecTBeHHBbIM OTJHUHEM NOMyYeHHOrO BLIPaxenua (11) or usBecruoro pe- 
IleHHA ypaBHeHua Audpy3uu c nocrosuHbiM KosdibuuHeHTOM ABsIAeTCA Cre 
Ayroujee us (11) Opierpoe MafeHue KOnIeHTpaunu IpuMechH B WeHTpe NATHA 
(ponopl\woHabHO TpeTbel CreneHu Bpemeun). Kak H3BeCTHO, COTlacHo pellle- 


HWIO JBYMepHOro ypaBHeHHA Andpysuu c NOcrosHHBIM KOS(PPUILNeHTOM, KOH= 
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MATHA, MPONOPWMOHAaIbHY!O JIM ft’. 
sllanenve KOHIeHTpallunH c yaaseHuem 
OT WeHTpa NATHA MpoucxosuT cormac- 
(HO BbIpaxkKenuto (11) Gonee meqeHHO 
(MOK as aTeub CTEMeHH SKCIOHEHTHI M1po- 
dopiHoHnasen rs), vem 9TO cenyer u3 
FDeIeCHHA YpaBHeHHA udpy3suu c no- 
}-TOAHHBIM KOS@uLNeHTOM (NOKasaTeub 
g-TENCHH 9KCIOHEHTLI MpomopluoHa- 
imeH fr). 

} Cpapuenue nosyyenHolt dopmyspi 
(11) c qaHHbImu HaOmofeHui Hal nud- 
‘bysueH naTeH IpuMecu B MOpe HaHGO- 
wiee yYNOOHO MpoBecTH MO H3MepeHHtO z 

IXOHILCHTPallHM MPUMeCcH B IeHTpe NAT- J - i y 
da. Ham yganocb o6HapyKuTb JMLUIb lg t (cek,) ——= 

DTHY paOory Hayuutu u Oxy6o (3 Puc. 1. W3menenue co BpeMeHEM KOHILCHT- 
3 KOTOPOH IIPUBOAATCA MOWOOHbIe JaH- palluu xzubpynpzupytoule mpuMecu B LeHT- 
lable. B paOore onucaHb! HaOutofenua Pe NATHa no jap onbira Hannutu u 
dal TOPHSOHTAIbHOW Aubpysuelt natua ee if a age eee tae 
pacKH, BBbINyUJeHHOH B MOpe BOWIH3u mHe W3 pelweHui ypaBHeHuK udd@ysnu c 
Heperop Anonuu. HannuTu uw Oxy6o  noctosunpmu Kxospuuventamu (2 — ypy- 
PHBOAAT Culesyroulve JaHHbIe O KOH- MepHBIM clyual, 3 — TpexMepupili) 
eHTPaluu KpaCKH B WeHTpe MATHA B 
PieTbIPe Pa3s/IMUHbIX MOMCHTAa BPeMeHH (BPeEMA OTCUMTHIBAETCA C |MOMEHTA ,BLI- 
aycKa.Kpackn): 


t, MHH. HG) UDA ANY DD 
g(B eAunumax 10~* nepso- 
Sai aes 10000 850 200 48 

| IIpupezenubie Januble’ upescTaBsJeHbl BWorapHqd@MuyeCcKuX KOOpAMHATAaXx 
ima puc. 1. Tam xe mpoBeyeHbI MpAMble H3MeCHEHUA KOHIeCHTpallum MpuMecu 
is IeHTPe THA CO BpemMeHeM, COOTBETCTBY1OIINe BLIPaxKeHulo (11) u petlenuam 
ly paBHeHusA Duddysuu c MOCTOAHHDIM KOIPPUIMEHTOM (WIA ABYMePHOTFO HM Tpex- 
iMepHOro culyuaes). Kak BHHO 43 YepTexKa, TOUKM NOATBePXAaloT 3aBNCHMOCT, 
WlaBaemyto dbopmysol (11), u pe3kO OTKJIOHAIOTCA OT MPAMBIX, CeMYIOUIUX U3 
ipellleHHH ypaBHeHua Audpysuu c MOObIM MOCTOAHHBIM kooPuLHeHTOM. 
| Takoe copmafeHve SKCNepHMeHTaJIbHbIX WaHHbIX C TeEOPCTHYCCKOH 3aBH- 
(HMOCTbIO JlaeT YBePeHHOCTL, YTO ypaBHeHHe FOPH3OHTAJIbHOU Py POY eH T HOE 
budbysuu (3) c kosbbuttuentom Audpysuu, 3a]aBaeMbIM 3aKOHOM «cTeNeHH"/s», 
HOee COOTBETCTBYET MPOHCXOZAWeMy B MpHpome mpoteccy, Jem ypaBHeHUA 
Mudby3suu c MOcTOAHHbIMU KOSPpHUMeHTaMH, HU, ClefOBaTeIbHO, YpaBHeHHe 
iruna (3) moxer ObITb ycnellHo NpuMeHeHO LWIA pacueTa Saya O FOPHSOHTAVIb- 
oH Typ6ymeHTHOU Zuddpy3suu NATeH WpwMecu B mope. 


VucrutyT okeaHouoruy 
Axanemuu HayK CCCP 


Jlocrymuso 
5 III 1958 


UATMPOBAHHAA JIMTEPATYPA 


| 2 ace 
| 1B. B. Ul tox mau, Uses. AH CCCP, cep. reorpat. u reodus., N? 4 (1940). : 
R tie i. rdson, Proc. Roy. Soc., A, 110, N2 753 (1926). ° A. M. O ee ee enon 
CCCP, cep. reorpad.u reodus., Ne 4—5 (194i), eG.1, Tay lor, me ee : a Paty 
bo, 196 (1921). ®L. F. Richardson, H.Stommel, J. ee pines 18), 
5 H Stommel, J. Mar. Res., 8, 3 (1949). * P. B.O3MNUZOB, 3B. 1 ‘ ees 
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Jloxnagn Akafemuu Hayk CCGEL 
1958. Tom 120, Ne 4 


BHO®HSHKA 


®. ©. JIMTBHH u A. A. KPACHOBCKHH 


MCCJIENOBAHHE CHEKTPOB ®JTYOPECHEHUMUM JIACTbEB 
PACTEHHMM B OBJIACTH 400 — 850 mu 


(ITpedcmaenexo axademuxom A. H. Tepenunoim 4 IIT 1958) 


CnekTpaJIbHble H3MepeHHA CyopecWeHIHH JIMCTbeB MO3BOJIAIOT CYAHTb) 
O COCTOAHHH H lpeBpalleHHH MMTMeHTOB MH JPyrHxX OMOJOrMYeCKH BaxKHbIX Be-} 
UeCTB HEMOCpeACTBeHHO B KUBO CPOTOCHHTeSHpyIouleH KIeTKe H MOSTOMY Iipey-: 
CTaBJIAIOT OCOObIM HHTepec WIA GuomOoroB. OTH UCCeAOBAHHA MO3BOJIHJIU H3-; 
MepHTb MAaKCHMYMBI (ulyopecllenWHn xMOpodusa HemocpeACTBeHHO B JIMCTe! 
HM OMpeeuTb HX MomowKeHHe (1-4). Iipumenand Mero H3MepeHHA cues 
MIpH HH3KOH TemMepatype, Mbl OOHaPyXUIM PAM paHee CKPbITbIX Mpomexky- 
TOYHbIX (OPM B mpoleccaX MpeBpalleHuaA MPOTOXMOpohusa B XMOPOPuI P| 


STHOJIMPOBAaHHBIX H 3eJICHCIOULUX JIMCTbAX (°). 
B murepatype HeT JaHHbIX O CieKTpax bslyOpeclleHILHH 3eJIeHbIX WH ITHOJIN- 
POBaHHbIX JIMCTbeB B KOPOTKOBOJIHOBOH UaCTH BAAUMOFO CIeKTpa. 

B jaHHow paOoTe HaMH HUCCJeOBaHCh 
CNeKTPbl (uyopecWeHUHH STHOJIMPOBaHHbIX ¥ 
3eJICHbIX JIHMCTbeB B BHAMMOH HW OH3KOH UH- 

8 pakpacuou o6sacru cnektrpa (400—850 mv) © 
IpuMeHeHuem (otTorpaduyeckoro Hu doToseK- 
TpHueCKOrO MeTOJla IPH KOMHAaTHOH HW HH3KOK 
TemllepaTy pax. ) 

Jina cotorpaduyeckoH perucTrpalluu ciek- 


Puc. 1. Yeranoska aA cbotorpa- 
(pupoBaHHA cieKTpoB dsayopec- 
wenunu. / — pTyTHO-KBaplleBaa 
namna CBJLUI-250, 2 — rennosoit 
cdusptp, 3 — cTeKMAHHbIe CBeTO- 
cumptppl, 4 u 7 — KoHeHCOpsht, 
5—cocyq Jkwoapa c x#u_KUM 
a30TOM, 6 — MeTaJMueckuli jep- 
*KaTeb OObeKTA (MucTa), 8& — 
emektporpaj MCTII-73 


TPOB MCHOJIb30BaJlaCb YCTaHOBKa, OMHCaHHas 
paHee (°) (puc. 1). Iupuua menu cnexrporpa- 
(ha OObIUHO OblIa B Npesenax 0,05—0,2 mm mp 
9KCNOSHUMAX Jo 20 MHH., MlacTHHKH THMa 
«MaHHudpa» HW «HH@paxpom» (AIA KpacHOH ¥ 
uH®pakpacHow oOmacru). Muxpocnextporpam- 
Mbl 3alHCbIBaJIHCb Ha PeCrHCTPHPYIOULeM MHKPO- 
dotometpe MQ®-4, 


Una dorosekTpHyeckux 

H3MepeHHH cCneKTpoB (blyopectleHiuun Obia 
coOpaHa yCTaHOBKa, COCTOAMad 3 MOHOXpOMaTOopa, doToyMHOxKUTeIA 
(DOY-17), mpeqBapuTeibHOrO H3OupaTeMbHOTO YCHMTeIA C (ubTpOM TuMAa 
T, mocra uw eciinisorpada*. Ilpu u3smepeHuu cneKTpoB BHOCHIHCbh MO0- 
ipaBKH Ha CN€KTPaJIbHYIO YYBCTBHTEIbHOCTh YCTaHOBKH. 

Hcnonp3opaiuch seeHble MCTbA C 5—20-qHeBHEIX pacrennli (acon, 
KYKYPY3bI, P2XKH HM AP.), BbIPOCLWIMX MOA JOMHMHECIEHTHbIMH JlaMMaMH, H 9THO- 
JIMPOBaHHble JIMCTbA PacTeHH TeX 2%Ke BUOB, BbIPOCLIMX B TeEMHOTe IPH TeM- 
nepatype 20°. Uro6bl ocTaHoBUTb Mpolleccbl OOpas0BaHHA MHTMeHTOB B 3THO- 
JIMPOBaHHbIX JIMCTbAX, OHH OXJaxKAalucb 2O —150°, uw ux cnexTpbl cororpadu- 
PpOBaJHCb pu 3TOH TemMepatype. JliA Bo3s6yxXeHUuA CbyOpectkeHUMH UCHOVIb- 
30BaJIMCb PTYTHO KBapleBasd Jamia CBJTUI-250. Crexaaunbimu cBeTopudbTpa- 
MH BbIeIAach HOO OONacTb OKONIO 365 Mu (Y@C-3), mu60 365—570 mu 
(C3C-9 u C3C-8). 

O.uyopectenuwua ucTbeB B OOMactu 600—850 mu uccmenoBamach cpotorpa: 


* YcranosKa Ona co6 
MY. 
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paHa copmectHo c IO. A. Buaqumuposbim Ha Kadeape 6uodusuKt 


jouecku. Ha puce. 2 janpr MHKPOCI€KTPOrpaMMbI STHOJIMPOBaHHOrO, 3e/1eHeI0- 
julero H 3eleHOro JHCTbeB. B cnekTpe STHOMMPOBAaHHOLO JINCTAa OOHAPYXKUBAaIOTCA 


3 
2 


700 650m 7 RG 
1 730 700 mpl 


Puc. 2. Muxpocnextrporpammbi (biyopeclleHuHH WHcTbeB B OGslacTH 600—750 mL. 

7 — stvonuposanAbiit auct daconu (—150°); 2— stuonuposannpili muct cbacomm 

mloce 5 MHH. ocBenjeHHa (—150°); 3 — 3enenbili McT dhacomm npu KOMHAaTHOIi 

Temnepatype; 44 5 — sTHOMpoBaHHbIM JIMCT Paco Mocse ocBenmleHHA B TeYe- 

HHe | muH. (—150°); npoMexyTouHble CTaQMH Mp pasHOl MHTeHCHBHOCTH cBeTA. 

Cnextpbl dotorpaupopasucb Ha MacTHHKaXx «Nanundpa», wupuna mem 0,1 mM, 
skcnosnuHa 10 MuH. 


MaKCHMYyMbI 632, 655, 690 u 707 mv. (MaKCHMyM T1pH 655 mv. HanOovlee HHTeH- 
cuBeH). B nepBble Ke MHHYTHI MpoTeKaHHA POTOXHMHYeCKHX CTayul GuocuHTe- 
3a XJIOpOdua HaOTtOMaloTcd peskue u3- 
MeHeHHA CIeKTPOB @yopecileHWHH JIH- 
cTbeB. Maxcumympbl 655 u 707 mv ucue- 
3aI10T B IlepBble MHHYTbI; MaKCHMYM 632 Mu. 
'TakxKe ucue3aeT, HO MeseHHee. IlonB- 
| IS€TCA HOBbIM MakCHMyM pu 690—684 mu. 
| 3aTeM B TeveHHe MepBbIX YaCOB 3eeHeHUA 
| OH OCJIa6eBaeT H NOABMIAeTCH MaKCHMYM 
‘mpu 672—675 mv, mocremeHHo cjBura- 
FOULHHCA = B JWIMHHOBOJIHOBY!IO CTOpO- 
Hy No 680 mv. B 3emeHbix JIMCTbAX OOHA- 
| pyxKuBalorca TpH Makcumyma: 686, 730, 
| 735 4 812—815 mv, a Takxe claOad HM 
/ OUCHb Y3Kaqc Tlomoca PuryopeclkeHIHH OKO- 
| 10 690 Mv, MOo-BUMMOMY, IpHHaswekalar 
XJOpO@uy win ero ocobol dopme. 
OxslaxkeHHe He BJIMAeT CKOJb-HHOYIb 
3Ha4HTeJIbHO Ha MOJOKeHHE MAKCHMY MOB. 
CnekTpaJIbHble UCCiIeloBaHua dsyo- 
pecileHiMH sIMcTbeB B OOmactH 400— 
600 Mu ocymlecTBATHCh cboTorpadpuyecku 


150 - 


Puce. 3. Cnektpbi dsryopecieHuM JIMCTb- 
es B OOsacTH 400—550 me. J — sTuomu- 
poBaHHbi wucr dacomu (—150°); 2 — 
3THOMMPOBAHHbIM uct pau (—150°); 3 — 
3eeHLIH uct cbacomm (—150°); 4 — 3e- 
JICHbIM JIMCT KyKypy3bl pH KOMHaTHOH 


EE ee 


uv cboTrosmektpuyecku. Ha cone oOmero 
ocmaOeHHA dbulyopeclleHWHH B CTOPOHY 
OOJbWHX JVJIMH BOJIH OOHapy KuBaeTCcA PAL 
MaKCHMYMOB, XOPOIO BOCIPOH3BOJAMLMX- 


Temmepatype. CiekTpbl M3Mepxmucb o- 

ToaueKTpHyuecku. /a—yuacTokK KpuBou J, 

BbIVepYeHHBI B OOJIbIeM BePpTHKaJIb- 
HOM MacuuTa6e 


C# B pxAJle u3MepeHuii Ha pasHbIx OObeKTax — upu 410, 420—425, 435—440, 
- 455—460 u 515—520 mv (pune. 3). OOunH xo cMeKTPaJIbHbIX KPUBbIX STHO- 
JIMPpOBaHHbIX HM 3eJICHBIX JIMCTbeB HECKOJIbKO pa3JIHueH, HO YKa3aHHble 
MaKCHMYMbl COX PaHAIOTCA B OOONX CyYaax. OxmaxeHve yCuluBaer Ppiyopec- 
IeHWMIO, H MPH 9TOM MAKCHMYMBI BBIABJIAIOTCA OONee pe3KO. 
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‘HeckOubKO MaKCHMYMOB QJlyopectleHluuu OOHapy2KHBai0TCA TakiKe H B 
cpequel uacru cnextpa (500—600 mu). Ha puc. 4 npexcraBseHbl MukKpocnek- 
TPorpaMMb! (PyOPecHeHUMA STHOMMPOBAHHbIX MH 3eeHbIX JHCTbEB B 9TOH OO- 


| 
sate 


GUD 500 SCO 
Puc. 4. MukpocnexrporpamMMs! 


(bulyopecleHWHH JIHCTbeB B OOsa- 
ctu 500—600 mp. 1 — aruomupo- 
BaHHbI sucT dacomm (—150°), 
2—3eJeHbI uct tpacomu (—150°), 
3 — 3eIeHLIM mucT cpacomM mpH 
KOMHATHOM Temlepatype. Kpuepre 
Iu 2 c mMaacriHoK «nanundpa», 
wupHna men 0,1 MM, skcno3HHA 
20 muH, 3—c MmeHKH «H30raH- 


xpom» uysceTsB. 250 eg. FOCT, 
wupHHa mem Ol mM, 9kcno3suuNA 
10 muH. 


JlacTH C TpeMA MakCuMyMaMu—upu 585, 555 u 
595 Mu. 

MyyopecileHWHA JIMCTbeB B KOPOTKOBOVJIHO- 
BOH WM CpeqHeH uacTH CMeKTpa YyCHJuBaeTcA 
10 Mepe yBeIM4eCHHA BO3PacTa JIMCTbEB. 

B Hallux onbirax HaOw10Jaloch yMeHbIlle- 
He HHTeCHCMBHOCTH QulyopecileHuHu JIMCTbeB 
(400—600 mv) nox ReicTBHeM yJIbTpaduosera 
(Bo30yKaloului CBeT). 

Hamu ucculeqoBalcb TakxKe CMeKTpbI (Pryo- 
peclleHluH BOAHBIX HU BOJHO-IVIMILeEpHHOBbIX 
KOJJIOHAHbIX pacTBopos (°) BellecTBa 3THOMUPO- 
BaHHbIX JIMCTbeB. B cnekTpaxX BOJHO-riuuepy- 
HOBbIX PaCTBOPOB KOPOTKOBOJHOBaAd (bryopec- 
ILCHILAA OKa3aslaCb MeHee HHTCHCHBHOH, a MaKCH- 
myM 510—520 mu Ooslee BbIPaxKeH 10 CpaBHe- 
HMO CO CHekTpaMH JincTbeB. (IIpucTosnuu pac- 
TBOPOB 3TOT MaKCHMYM elle Oojlee yBemHuH- 


BaeTCA, IPH OXaKJeHHM YBeJIMYHBaeTCA OT- 
HOCHTe@JIbHaA HHTC€HCHBHOCTbh MaKCHMYMa 
455—465 mu). 

TlomoxeHue MaKCHMYMOB (slyopeclleHuun 


mpu 686, 730—735 u 812 mv cormacyertca c 
JIMTepaTyPHbIMM ZaHHbIma (1-3); 9TH MakCuMy- 
Mbl IpHHalwexkKaT xNopoduly a, oOazarouse- 
MY B paCTBOpax TpeMA MaKCHMYMaMH, OJIM3KH- 
MH K BbIlleyKa3aHHbIM MO MOJIOXKeHHIO B CIeK- 
Tpe. Tak BNHpHaquHe XOpopuss a Maer Makcu- 
myM 675, 730—735 u 812 mu. OrnocuterbHo 
Oobuioe (MO CpaBHeHHIO C_ pacTBOpaMmh) 


CMelleHHe NepBoro MaKCHMyMa OObACHAeTCA peaOcop6uvel cBeTa dsryopec- 
nenunu (*, 4). Hamu He ObluIo OTMeYeHO MaKCHMYyMOB dblyopecleHun x10po- 
(bua bB 3eneHbIX JMCTbAX, UTO Tak*Ke CoriacyeTca C AaHHbIMM Dpenya (°) 
MU, M0-BHXHMOMy, OObACHAeTCA MHrpallHeH SHeEpruH Cc xoOpomulna b Ha xs0- 


podun a. 


Ta6auna 1 


TlooxeHHe MaKCHMYyMOB (pJIyOpeCLeHUHH STHOJIMPOBaHHbIX H 3CJICHBIX JIMCTbeB B OONACTH 


(400—850 mu.) 


CoequHeHHA, KOTOPbIM NpHHaexUT payopecuenuHAa 


SesleHpIe OTHONHPOBAaH- 
JIHCTbA HbIe€ JIMCTbA 
410 410 
420—425 420—425 
435—440 435—440 
455— 460 455—460 
D15—520 015—520 
530 530 
900 590 
995 599 
632 
655 
686 
(690) 690—694 
708—707 
730—735 
812 
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Henspectuo 


” 
IlnpuqunHyKJieoTHAbl B CBASaHHOH dopme? 
CBo6ofHble NUPHAWHHYKMeOTHAbI WM (aBHHBbI? 


Ilpoxyxtst mpeppanjenua nurmMeHtoB (xopopusa, MpoToxsopo- 
una, puSodsapuna)? 

IIporoxnopopuaa (I Makcumym) 

IIpenimecTBeHHuK xJOpodusia (bopma npotoxsopousna) 
Xsopopus (1 makeumym) 

IIpeqimecTBeHHAK xJopodusna (opMa xmopodusna) 
II[poroxnopoduan (11 maxcumym) 

Xaopopuaa (11 Makcumym) 

Xaopopusan (II] maxcumym) 


Murepnperalua cnekrpos STHOMpOBaHHbIX UH 3eJICHEIOWIMX JIMCTbeEB Ooee 
coxa. Maxcumymbl @ayopeciienunu mpu 633 nu 707 mu IpHHaiexkat mporo- 
XJOPOuY, WMerolleMy B pacTBOpe GH3KHe MO NoMoxKeHHIO MaKCHMYMBI; 
Tak, B IMPHAWHe STH MaKCHMYMbI Haxomsatca mpH 635 u 710 mu. Maxcumynbl 
pH 655 u 690—694 mu mpHHaqexat, n0-Bu_uMOMy, IIPOMeXKYTOUHbIM PoTo- 
OHOXMMMYECKH AKTHBHBIM (OPMaM MpeWlecTBeHHUKOB XOpodusa B Mporec- 
Ce ero OnocunTesa (°). CymecrBeHHo oTmeruTb YTO Makcumym 655 mv. exKUHT 
B oOlacTH MakKCuMyMa CieKTpa JelicrBua 3senenenua (7). CnekTpasbHble u3Me- 
eHUA ulyopeclleHWuuH, HaOOaBlIuecH HaMH, B OCHOBHOM COBMaylaoT ¢C M0- 
CI€ENOBAaTeJIbHOCTbIO H3MCHCHHA CNeKTPOB MOFIOUWLCHHA STHOJIMPOBaHHbIX 
3EJICHEIOMMHX JIMCTbEB, HCCJIEMOBaHHbIX B HeaBHelt padore IuGarta (*). Cono- 
CTaBJICHHe 9THX JaHHbIX MOSBOAET C YBEPCHHOCTbIO 3aKJIOUUTb O CYMeCCTBOBA- 
HM 110 Kpalineli Mepe AByX IpoMexXYTOUHEIX (POTOXHMMYECKH aKTHBHBIX (:bopM 
MpeAWecTBeHHHKOB xMopodussta. Mx ugentnduKallua garpyQuAerca upesBbl- 
qauHOW JaOWJIbHOCTbIO STHX COPM, UCuesaIONMX He TOMbKO NO] MelicrBuem 
cBeTa, HO TaKxKe IPM 9KCTParMpOBaHHH H pW HapyWeHHH HaTHBHOCTH CTpyK- 
Typ mucTa (HarpeBaHHe). 

Mutepnperalua ciekTpoB @ilyopeclleniuv STHOMHPOBaHHbIX. H 3eJICHBIX 
JIMCTbeCB B KOPOTKOBOJIHOBOH YaCTH CMekTpa upe3sBbIualino TpyqHa. Jo3euc, 
CCIeOBaBIUM CNeEKTPbI Pi yopeclkeHLuu pox Kel u BOROpocseh, O6OHapy XM 
akCHMyM @.lyopeclleHwuu OKO 450 Mu, KOTOPHI OH MpuMUCcHIBaer Pyopec- 
Wentuu JITIH B cBa3aHHol c amocbepmeHTom tbopme, Tak KaK 3TOT MaKCHMyM 

MeLIeH II0 OTHOLWeHHIO K MakCumMymy QslyopecuenHitun pactBopa ATIH (462 mz 
(*)). Ha nomyyenubix Hamu CneKTpax OOHAaPyXMBaIOTCA MaKCHMYMBI KaK OKOJIO 
40, TaK 4 B OOsacTu 455—460 mu. Bo3moxKHO, 4TO 3TO CBHeTeIbCTBYeT O 
NIIPHCYTCTBHU Kak CBA3SAHHOM, Tak WH CBOOOAHOH POpMbI NMPHAMHHYKJIeOTHAOB 
B amucte (1°, 11). B stoi 2e cNeKTpasibHOM OOacTH JexKUT MaKCUMYyM (bslyopec- 
WeHwHH pHOodiaBuHa. 

TlomumMo 9THX MaKCMMYMOB B CaMOH KOPOTKOBOJIHOBOM UacTH CNekTpa HaMu 
OOHapyXeHb!I MakcumymMb! mpu 410 u 420—425 mv, wHTepmperall\un KOTOPbIX 
MbI He MO2KeM JlaTb. CyuleCTBeHHO OTMETHTb, UTO CIeKTPaJIbHble KPUBble (ryO- 
pecileHIlMu pox x*Keli (uccleqOoBaHHbie HamucoBmectHo c IO. A. Baayumupospi), 
B OCHOBHOM CXOJIHbI 10 MOJIOXKECHUIO MAKCHMYMOB C KPHBbIMH slyOpeclleHHu 
JIMCTbeB H, BO3MOXKHO, OOYCJIOBJICEHbI KAKUMH-TO YHUBePCaJIbHbIMAH MpOAyKTaMu 
o6MeHa WIM dbepMeHTHbIMH cCucTeMamMH. f@.J1yopeclleHiuaA C MaKCHMYMaMH 
535, 555 u 595 mv. MOxKer MpHHasiexaTb MpOMexXYTOUHSIM MpOAyKTAaM WpeBpa- 
WLeHHA PlaBHHOB, OJHAKO BO3MOXKHO, YTO 9TH MAKCHMYMbI MpHHalewkaT lpe- 
BPalleHHbIM (OpMaM MHrMeHTOB (MpoToxsopodulna uv xmopodusia). per- 
CTaBAAeT HHTepec comocTaBMeHHe 93THX JaHHbIX C MaKCHMYMaMH Juddepen- 
I\MaJIbHbIX CICKTPOB MOPJIOMeHHA JIMCTbeB B STOH OOACTH CieKTpa. 

Takum 06pa30M, H3MepeHHe CleKTpoB PlyopecikeHWHH JIMCTbeB B OOWAaCTH 
400—850 my np HHM3KOH HM KOMHATHOM TeMMepaTypaX MO3BONMJIO BbIABHTb 
HOBbI€ MaKCHMYMbI, I1pHHalexKalllMe pa3JIM4HbIM POpMaM MMTMeHTOB, KOep- 
MeHTaM H MOKa He HAeHTHPULMPOBaHHbIM BelleCTBaM. 


Mockopckuit rocyapcTBeHHbI yHHBepCcuTeT 
um. M. B. JlomoHocosa Tlocrynusio 


Vincrutyt 6uoxumuu um. A. H. Baxa 16 I 1958 
Axajemun HayK CCCP 


IMTUPOBAHHAA JIMTEPATYPA 
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TEXHHYECKAA PH3HKA 


WM. M. NY3EM 


TEMMEPATYPHAS CTABYJIN3ALMA MAPHATHbIX CBOMCTB 
MEPMAJIJIOA 


(IIpedcmaeaeno axademuxom H. II. Bapdunoim 8 V 1957) 


Kak u3BeCTHO, TeMlepaTypHad 3aBHCHMOCTb MarHUTHbIX CBOHCTB — MIpo-’ 
HHIaeMOCTH, KOSPILMTHBHOM CHJIbI ONpesemneTCA TeMMepaTypHOM 3aBHCHMO-: 
CTbIO [BYX BaxKHeH IHX MapaMeTPOB KPHCTaJ0B (eppOMarHUTHOLO BellleCTBa:} 
3HeprveH MarHHTHOM aHH380TPOMHH M KOHCTaHT MarHHTOCTpHKUMH. IlosTomy’ 
pelleHve mpoOembl CraOwJIM3allHH MepMaJIJIOA HakO HCKaTb BO BCeCTOpOHHeM| 
W3y4CHHH yKa3aHHbIx Mapamerpos. B KayecTBe OObeKTa NpOBeeHHOrO HaMH | 
B 9TOM HallpaBJIGHHH HCCeOBaHHA Ob BbIOpaH MOJIHOJeHOBbIN NepMaJJION . | 

B pa6ore (?) Obii0 NOApOOHO uCCefOBaHO BJIMAHMe CTPyKTYPbI CMaBa Hal 
S9HeEprvio MarHHTHOK aHH30TPOMHH OWHaPHbIX HHKEJIb-%Ke/Ie3HbIX CIIaBOB) 
M TPOHHbIX —c JOOaBKaMH MOJIMOJeHa HM XpoMa. | 

Pe3ysIbTaTbI paOoTb! NOKa3aJIH, UTO HEPA MarHUTHOM AaHH3OTPONHU OCHS 
UYBCTBHTeJIbHa K CTPyKType cilaBa. Tak, cnuiaB Ni;Fe B pas3ynops0ueHHOM 
COCTOAHHH UMeeT MpakTH4eCKH HYJIEBYIO JHEPHiO AHH3OTPONHH, B TO BPeMS 
KaK B yYNOpAROUeHHOM COCTOAHHHM OHa Bospacrtaer fo 4-104 apr/cm?. Anaso- 
ruuHad KapTHHa MMeeT MECTO H JIA MOMHOJeCHOBOTO MepMau0N. | 
- _B stot paOore Oblia uccleqoBaHa NOApoOuHaA TemMepaTypHad 3aBHCHMOCTBS 
9Hepru MarHUMTHOM aHusoTponuu cnuaBa 78,3% Ni, 17,9% Fe, 3,8% Mo. 
O6pasell AVIA HCCIELOBaHHA Obl] MOHOKPHCTAaJJIOM, BbIpalleHHbIM M3 pacMaBa. 
®Mopma oOpa3ila — WapoBad, MpWueM OTKJIOHEHHe pa3sMepOB MamMeTpa OT 
cpeqHero COcTaBJIANO B Ppa3HbIX HanpaBleHuaAx +0,0005 mm. 

B KavecTBe HCXOJHOFO ObIIO B3ATO CocTrosHUe Mocme 600-yacoBoro oTKUrAa 
B HHTepBasle Temlepatyp oT 550 Jo 300°. 3arem oOpasell HarpeBauca JO 3aaH- 
HOH TeMMepatypbl, BbiepxuBasIcH 3 vaca HM 3aKaJIMBaJICA B Macue. 

PesyjbTaTbl W3MepeHHA WepBOl KOHCTaHTbI MarHUTHOH aHH30TPONHM 
pH KOMHAaTHOM uM asoTHOH (—195,8°) TemmepaTypax noKa3aHbI Ha puc. 1. 
Ha 3TOM pHCYHKe MOXKHO BuULeTb, 4TO OT 480° no 530° n BbILMe KOHCTaHTa aH¥30- 
TPOMHH HMeeT HOPMaJIbHYy!O TeMMepaTy PHYO 3aBHCHMOCTh, CBOMCTBeHHYIO UHC- 
TbIM MeTaJlJIaM, T. €. C NOHHKeHHeM TemMepaTypbl ee aOcourOTHOe 3HadeHHe 
pacter. Or 480° 20 530° remnepaty pHad 3aBUCHMOCTb «aHOMaJIbHa», T.e.C MOHH- 
*KeHHEM TeMMepaTyPbl KOHCTaHTa YMeHbllaeTcH, MpHueM B MHTepBave TemMe- 
patyp or 493° 70 530°— c nepemenoli 3HaKka. Takaa «aHOMaJIbHad» 3aBUCUMOCTb, 
oOyCOBNeHHad H3MeCHEHHeM CTPyKTYPbI, HaGwOLaeTca BOOOme BHepBbIe. Bo- 
Jee JeTa/IbHbIM TeMMepaTyPHbIM XO KOHCTaHTbI AHHSOTPONUH, NOKa3saHHblli Ha 
puc. 2 uw 3, MOMHOCTHIO NOATBEPKaeT BHIBOALI, CUeaHHble Ha OCHOBaHHM KDH- 
BbIX puc. |. 

XO KpHBOH B BepXHeM TipaBom yray puc. 2 6yfer NOHATeH, ecu Ha puc. 1 
CX€MaTHUeCKH MPOBeCTH elle OJHY KPHBYI0, COOTBETCTBYIOMLYIO H3MepeHHIO 
KOHCTaHTHI aHH30TPONHH Mp TemMMepatype BbIlle KOMHaTHOH. 

OueBuyHo, uro 3-yacoBoH OT2KUT He MPHBOAUT K PaBHOBeCHHIM COCTOAHMAM. 
OOparublli nponecc ynopaqoueHHA Cc BbIepxKaMU MPH NocTosHHOL Temileparty- 
pe 48—72 uaca (Bcero 400 uac.) Jan KpHBDle, examine HUKe TepBbIX, KPOMe 
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TOPO H HaMOONbiWlad BedMuMHa KOHCTAaHTHI He JOCTHIa 3HAUeHHA, COOTBETCTBY- 
romero 600-uacoBomy oTxKury. 

HccieqoBanve MarHHTOCTpHKUHH NOIMKpUCTarIM4eCKOrO MOWHOeHOBOrO 
Me€pMaJJIOA MOKa3a0, 4TO B 3aKaJIeHHOM OT 600° cocTrosHHuM OHA paBHa 
+1,9-10°°, B orox2xeHHOM cocrosHun +5,9-10~°, mpuuem B MepBom caryuae 


ape/em? 


Puc. 1. 3aBHcHMocTb KOHCTAaH- 
TbI aHHM30TponHH oOpasila 
78,3 % Ni, 17,9% Fe, 3,8% 


Puce. 2. 3aBHucHMOCTb KOHCTaHTbI aHH30- 
TPOMMN Toro %Ke OOpasiwa OT TeMMepaty- 
pbl Mocme pa3vIM4HEIX H30TEPMHYeCKUX 


Mo or Temmepatypbl 430TePpMH- OTKHTOB HM OXaKIeHHA B Macie. a — 
weckoro omkura. @ — Ms Tloce JWMTeIbHOrO oTKHrAa, 6 — Nocwe 
—195,8°, 6 — naa + 20 3akamxu oT 600°, ¢—mnocne 3akankKu 


Or 4s 


B HHTepBale Temllepatyp or —196° yo +100 ® ona u3meHseTca Ha -+26% oT- 
HOCHTeJIbHO +20°, BO BTopoM cayyae —Ha -+16%. 

OxonuaTesIbHad HU3KOTeMIepaTy pHad TepMuyecKad OOpadoTkKa, NpHMeHsAe- 
Maxi JIA MOHOeHOBOrO MepMadsoa’ — Obicrpoe oxaxkeHHe oT 600°. .Ha 
puc. | mpl BHuM, 4TO Nomy4YaemaaA pH 3TOM 
KOHCTaHTa AHH30TPONHH CHJIbHO pacreT C MOHH- 
%KeHHeM TeMIepaTypbl. CeqOoBaTesIbHO, B Ta- 
KOM COCTOAHHH 06a Napamerpa — 3Heprus Mar- 
HHMTHOM aHH3OTPpONHH WH MarHHTOCTpuKWNA — 
OyAyT OOyCIOBIHBaTb CHIIbHY!O TemMepary p- ~ 
HY!O 3aBHCHMOCTb MpPOHHILaeMocru. 1 400 
[Kai craOusmusalluH WpoHHlaemocTu HeO6- : 
‘XOJMMO TlepeBeCTH MaTepHasl B CocTOaHHe C 0 
aHOMaJIbHOM» TemMepaTypHOl 3aBucHMocTDIO HOD 1O! ABB 
‘KOHCTAHTHI MarHuTHOu aHH3OTPONMHH, KOTOpPaA Puc. 3. Temnepatypupit xox KOH- 
KOMIM€HCHPOBaJIa Obl BPeHOe BJIMAHME MATHHTO- CTaHTbI aHM30Tponun Toro xe 06- 
eTpuxuuu. IIpopepKa 9SToro BEIBONa Obiia mpo- Pasta Woce — usorepmMuyecKoro 
oTKura pH 495° uw oxmaxKxyeHHaA 
wsBeeHa Ha AByx OOpasllax CTaH/apTHOrO Mo- ans 
IMOenoBboro nepmadsoa 79HM wu Ha cnaBe c 
TeM 2Ke coyepxxaHHem Mo, uto uB 79HM, Hoc 60bIUIMM Ha 3% coyep2xaHHeM 
Ni, cyemaHHbix B BUJe JICHTOUHDIX TOPOHTOB U3 JeHTHI TOMMMHOH 0,2 MM. 
 Cnauasia oOpa3iiam Oblia 3ajaHa CTaHapTHad TepmuyecKan OOpadortKa, 
a 3aTemM — cTaOuJu3upyrollad OOpa6oTKa CormacHO HH2%KHUM KPHBbIM puc. |: 
530° 36 uac., 495° 40 uac., 470° 48 uac., 460° 48 uac., qanee oxaxKé@Hue Ha 
Bo3snyxe. Iloce o6eux OOpaOoTOK H3MePAJIMCb MArHHTHBIe CBOMCTBa IPH pas- 
JIMUHbIX TemMepaty pax. 

Ucxoya u3 ycoBuh ciyxObI MaTepvasa, TemlepaTypHY!O CTaOWJIbHOCTb 
clelyeT XapaKTePH30BaTb MPOHHIaeMOCTbIO B MOCTOAHHOM Toyle He Jasee 
MaKCHMYMa IIpOHMMWaemocru. 

B ra61. 1 mpuBeleHbl pe3ysIbTaTbI H3MepeHuA MpoHUttaemocTH. V3 srux 
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opefcm™ 


Tao6muna i 


[IponniaeMocTb B MOCTOAHHOM [Ove TIpH pa3sIMYHBIX TeMMepaTypax MocuTe OOLIYHOH HM CTA 
JM3upyIomeH TepMuyecKOH oOOpadoTKH 


O6pmuHaa TepMHY. o6pad. Cra6uausupyioulaa TepMa4y. o6pab. 


—196° +20° | +1009 | 


AT ,aper —196° +20° +400° FAT, 9pcrT 


1 0,032 10 750 416000 | 134000 | 0,035 93000 | 105000 | 114000 
2 0,032 10 000 410000 | 130000 | 0,035 400000 | 114000 | 120000 
3 0,016 15 000 226000 | 252000 | 0,023 168 000 | 185000 | 187 000 
4 0,016 13 000 151.000 | 203000 | 0,023 133.000 | 152000 | 163000 
4) 0,016 13 000 155000 | 203000 | 0,023 143.000 | 147000 | 166000 


JIaHHbIX MbI BHAMM, 4TO CraOuusUupyroulad OOpaOoTKa CHJIbHO yMeHbllaeT 4yl 
CTBUTCJIbHOCTh MPOHHMaeMOcTu K TeMIepaType, OCOGeHHO B OOAaCTH HU3KH 
remnepatyp. Tak, pH H3MeHeHMH TemMepaty pbI oT +20° yo —196° nocse OOEI 
HOM OOpaOoTKH MPOHHWaeMOCTh YMeHbUIMach Gomee, sem B 10 pas, B TO Bpe 
MA Kak Tocule craOumu3upyiouleH OOpasoTKH 2TO H3MeHeHHe COCTABJIACT TOJIbI 
oxono 10%. B o6macru Temnepatyp or +20 qo +100° usmeHeHue mponutlas 
MOCTH CocTaBuIAeT COOTBeTCTBeHHO 22% u 8%. AHamorMuHad KapTHHa HaOJK 
jaeTca JIA HauasIbHOM uM MaKCHMasIbHOM MpoHulaemocTu. Takum oOpa3son 
JanHbit Merox craOususattuu sdpekTHBeH B HHTepBade Temnepatyp or —196 
no +100°, Tr. e. B Oouee WupoKOH OOacTH TemMepaTyp, YeM KJMMAaTHUeCK HE 
BecbMa BepOATHO, 4TO CTAOHMH3AaILHIO MOXKHO elle yYUWHTb, Tak Kak MG 
CJl€NOBaHHble CiwaBbl COepKau TEXHOMOTMUeCKHe MpuMecu: OKONO 0,6 % 
u 0,3 % Si, KoTOpbIx He 6bIO B MOHOK pHCTaJJIM4eCKOM OOpaslle MH KOTOPbIe BJi 
AlOT, OCOGeHHO MapraHell, Ha mpoliecc ynopsznouenua. Tlostomy craOususupy: 
ula OOpaborKa, BepOaATHO, He Obla HaMOoee BhITOMHOM. Pa6ora B 9TOM Hallpad 
JIGHHH HaMH BejeTca. ; 
a 


Yem OObACHHTh «aHOMAJIbHY1O» TeMMepaTy PHYIO 3aBHUCHMOCTb 9HEPrH M 
HUTHOM aHH30TpomMu cnwaBoB? CormacHo BoucospcKomy (*), cpeqHHH OOMeHH 
MHTerpaJl ClwlaBa PpaBeH CYMMe OOMeHHBIX HHTerpaslOB MexKAYy O/IMKal WWMM, 
COCeAMH C COOTBeTCTBYIOWLMMH CTaTHCTHYeCKHMH BeCaMH. STO MoO *KeHH 
CUpaBeAIHBO HM BTOMCJIyy¥ae, eCJIM MbI Oy eM YUHTHIBATh CHATHE BbIPOKTEHH 
10 HallpaBJIeHHIO, KOr a OOMeHHbIM MHTerpadl 3aMeHAeTCA TeH3OPOM OOMeHHOF 
B3aumMogeicTBua (%, 4). | 

Hetirponorpaduyeckumu uccmeqoBaHuamu (°) Haliqeno, uTo nocse 6-44 
COBOrO OTKHIa Halll MOHOKPHCTaIM4YeCKHH OOpasell MMe HYyJIeBy!O CTelmeK 
JaJlbHero nopayKa. Ilostomy Bce «aHOMaJIHH» 9HEPrHH aHH3OTPONHH pa3sbIrph 
BaloTcd B HeM B OO/acTH OIMKHErO NopsAKa. B sro OOnacTu cnaB MMeeT HE 
OAHOPOAHOe CTPOeHHe B MHKPOOObEeMax, NOISTOMY TakHe OOMACTH B OTHOILNIeEHH 
aHH3OTpONHMH OyAyT BecTH CeOa B HEKOTOPOM CTeMeHH aHaJIOFH4YHO UMCTHIM KOM 
NOHeEHTaM, BXOAAUIMM B ciiviaB. IlocKombKy *Kele30 M HAKeJIb MMeIOT PasHC 
THMHY10 MarHHTHYIO aHH3OTPONHIO, TO BOSMOXKHA KaHOMAJIHA» TelepaTy PHO! 
3aBHCHMOCTH, HaOul0qaemaa Ha ombire. ATombI MOMMOeHa B CllaBe, HAXOMAC 
B MHOFOKPaTHO HOHH30BaHHOM COCTOAHMH (4TO MOATBepKaerTca OOJbIUMM CHE 
2%KeHHeM MA@PHHTHOFO HacbillleHHA Mpu AOOaBKe B CHwaB MOMHOZeHa) cnocoé 
CTBY10T oOpasoBaHHlo ellie OO/bINeH HEOJHOPOAHOCTH CTPyKTYyPpbI Ovlarosap. 
Ppa3HOH CTeMeHH HOHH3allH ATOMOB HUKeJIA H KeMe3a H TeM CaMbIM YCHJIMBAalO 
«aHOMAJIbHY10» TeMMepaTyPHY!0 3aBHCHMOCTb SHEPrHH MarHUTHOH aHUsOTPC 
nun. JleicTBuTebHO, B CiviaBe coctaBa NigFe, mo HalliMM aHHbIM, 9Ta <aHOMa 
JIMA» BbIpaxkeHa Topa3syo cmadee. 


Ilocrynuso 
6 V 1957 
“IMTHPOBAHHAA JIMNTEPATYPA 
*H. M. Ily 3 e #, W3n, AH CCCP, cep. dus., 16, Ne 4, 549 (1952). 2C.B.Boucot 
ckul, TAH, 26, 564 (1940), °C. B. Tx6aunKos, KOTO, 20, 661 (1950 
*C.B.Tax6auko0B, A.A. yces, K9STO, 29, 6, 895 (1955). 5 B.P.Jlamenxc 
A. ®. Iurseuu, UW. M. Iys3eid, 10. T. A6oB, Kpncrannorpabus, 2, p. 2 (1957). 
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Jlornann Akanemun nHayk CCCP 
1958. Tom 120, N: 4 


TEXHHYECKAH PH3HKA 


| 7. C. PACCKASOB u A. E. WEMHJJIAH 
; 


IKCHEPHMEHTAJIBHOE HCCJIEMOBAHHE TEMJIOEMKOCTH 
C, BOAbI MW BOAAHOTO MAPA BbICOKHX MAPAMETPOB 


(ITpedcmasaexo axademuxom C, A. Xpucmuanosusrem 8 I 1958) 


TelOeMKOCTb Cp BOAbI H BOLAHOTO Mapa pu MaBMeHuAX BbIIUe 300 ata, ecaHn 
e CUMTaTb OFpaHHYeHHbIX OnbIToB Papauueka u. Muutkoscxoro (1), 6buia BecbMa 

WIpOOHO UCCeqOBaHa JMiIb B MockoBcKOM 9HepreTHuecKOM MHCTHTYTe (B HH- 
pBasle Temmepatyp or 200 no 660° npn qaBneHuax or 300 no 500 ara) (*). 
€3yJIbTaTbI STOH paOoTbl MCMOMb30BaIHCh IPH paspaOoTKe HOBbIX Tamu 
OPHbIX TOUeK (*), a TAK2%Ke HM COOCTBeEHHO MapoBbix Tabu (4,°). 

B pe3ybTaTe mpoBezeHHoro B paOorax (* °) aHamu3a ONbITHbIX Ja@HHbIX BbI- 

HWJacb IWeslecooOpa3sHOCTb YTOUHEHHA TeMJIOCEMKOCTH B He€KOTOPbIX OOacTAXx 
CTOAHHH H, B MepByl0 OYepesb, Ha H300ape 500 ata. B cBa3H Cc STHM Obla T0- 
aByleHa HacTosmad padora. 
-Hopoe uccaeloBpaHve TeMOeMKOCTH BOAbI MH BOAAHOTO Napa NpoBoxusocb 
ycOBepilieHCTBOBaHHOH metoguKe A. E. Wetuaauna (*). Han6Oonee cymect- 
HHbIM YJIYUIMeHHeM ABMJIOCb BBeJeHHe yCTpOlicTBa MIA HalexKHOH cTaOusu- 
11MM TemMepaTyp Ha BXOfe KaK B ropAuHH, TaK HM B XOJIOMHbIN KaOpuMerTp. 
Pome TOFO, MOBbILMeHa TOUHOCTh H3MePeHHA JaBJICHHA, IPOBOAMMOPO B HacrTos- 
ei paOore mocpeycTBOM nopitHeBoro MaHoMeTpa kKoHcTpykuHH M. K. )Ko- 
BCKOFO, 

IIpu o6pa6orke pe3ybTaTOB H3MepeHHM OoNbUIOe BHHMAHHe ObIIO yemeHo 
aIM3y BIHAHHA He3HaUHTeIbHO H3MeHAIOUIeEMCA B TeYeHHe OMbiTa Tell0eM- 
cTHu (corjacHo TemMepaTy pHOMy XOjly ONbITa) Ha KasIOPMMeTPHYeCK IO PasHOCTh 
“mMlepatyp. OcoGeHHocTbIo BbIOpaHHOM SKCIePHMeHTAaJIbHOM MeETOAHKU ABHJIOCb 
AKTHUeCKH MOMHOe UCKIIOVeHHe MOMpaBKU Ha Apocceb-2pPexkv. 

Tlpu mpopexenuu padorb! ocoGce BHHMaHHe ObIIO OOpamleHO Ha TOUHOCT 
MepeHHit TemiepaTyPpbl. TepMOMeTPbI COMPOTHBJICHHA H3POTOBAJIHCb U3 Cie- 
{aJIbHO MIPHTOTOBJIeHHOM CMeKTpaJbHO YMCTOM MNaTHHbl W TUaTebHO TapH- 
BANIHCb MO TPeM HOCTOAHHBIM TemMepatypHbiM TouKaM (0,000; 100,000 u 
4,60°) OmnekrpwyeckKve H3MepeHHA BeJIHCb Ha MOTeHWMOMeTpe MepBoro 
lacca Tuna JIMC-48. [lomyueHHble 9KCMepHMeHTaJIbHbIe JaHHble HMeIOT TO- 
LUIHOCTh MopsgKa 1,5%. 

' Bceero momyyeno 317 onbirHbIX 3HaveHH TeMOeMKOCTH, MPHBOXMMBIX B 
(a 1. SkcnepumeuTom oxBatena O6sacTb oT 300 no 500 ara mp TeMMepatypax 

280 qo 685°. 
 Hosple onbiruble JaHHble yNOBJIETBOPHTeIbHO COracylorcs C AaHHbIMH paHee 
oBeleHHOM paGorb (’). B cpaBHuTebHO y3KOM MHTepBase TeMMepatyp OT 
0 no 370° nosbie 3HaveHHA B CpeytHem Ha 1,5—2% mpeBbllalor pavee Nosy- 
HHble Beauunubl. Ha uso6ape 500 ara B OOacTH MaKCHMYyMa TeIIIOeMKOCTH 
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Taodauma 1 


OKcnepHMeHTAaJIbHbIe 3HAYCHHA TeIMJIOCMKOCTH Cy BOJbI HW BOAAHOFO Tapa 


P = 300 KI'/cm? 
Cp 
By ke KKaJl. 
KI -°C 
284 , 44 AL silyl 
284 , 50 1,165 
284,57 Aad 
315,93 1279 
317,60 | 1,285 
318,22 129 
363 , 28 Aerie 
363 , 54 4,745 
363,85 | 1,775 
367,07 | 1,855 
D072) aN 63 
367 , 34 1,84 
386 , 041 3,16 
386,05 | 3,15 
386,10 | 3,14 
389 , 34 oo 
389,52 | 3/80 
389,70 | 3,995 
397 , 44 6,425 
397,63 | 6,645 
398 , 27 6,87 
398,43 | 6,955 
398 , 52 6,97 
398 , 96 TAO 
399,315 | 7,06 
399 , 60 A ANel 
400, 22 7,03 
400,23 | 7,02 
400 , 59 7,02 
401,46 | 6,95 
409,39 | 4,55 
409 ,68 4,45 
410,36 4,20 
415,09 3,20 
415,36 hil 
415,48 S225 
420,20 | 2,695 
421,10 2,60 
423 ,25 Dl 
430,31 | 2,06 
431,21 2,04 
431 ,82 2,00 
437,30 | 4,85 
437,47 4,85 
458 , 76 1,419 
459,61 | 1,40 
459 , 63 4,389 
459 , 80 bul 
460,52 1,39 
460,715 | 4,375 
472,64 4,24 
485,10 | 4,415 
487 , 06 4,44 
488 , 60 4,10 
497,965 | 1,03 
498,27 | 4,025 
020,27 | 0,909 
539,63 0,87 


P = 350 KI /cm? 


339,17 
336 , 06 
336 , 70 
365,53 
365,74 
366 ,07 
386 , 80 
386 , 92 
387,04 
400,00 
401,77 
403,13 
403 , 30 
403, 45 
403 ,62 
410,81 
410,97 
411,08 
414,54 
414,55 
414,62 
416, 94 
416,99 
417,18 
421 ,43 
421 ,87 
422,07 
428 , 52 
428 ,56 
428 ,62 
431 ,04 
431,23 
431,73 
445 ,59 
445 ,62 
445 , 64 
456 , 74 
456 , 80 
456 ,93 
492,93 
493 , 86 
494 ,36 
548 ,00 
549,13 
500,77 
564,90 
569,04 
566,17 
676,02 
678,09 
680,89 


P = 400 KIJcm? P = 450 «Tc? P = 500 xT/cm?®’ 
c c Cp) 

i MG KKaJI £cG KKaJl t2G KKaJa 
KT-°C KT-°C KI -9@ 


284,90- | 1,435 | 337,89 | 1,275 | 282,67 | toa 
285,06 | 41,13. | 338,44 | 1,275 | 282,73 |)i5a@ 
285,15° | 4,43" | 338,91 |}4,27) | 282, Tomes 
323,96 | 4,26 | 371,355 |4,46 | 315,85. | Toa 
323,96 | 41,245 | 371,04" | 4,475 | (317,01 Sie ieae 
370,00 | 4,56" 371,85 14,47 | oni, OT a ae 


370,34 | 1,56 | 396,50 | 1,785 | 329,63 , 2e 
370,48. 4,57 | 396,07 | 4,79 (330572 ,2% 
383,25 | 1,75 | 396,60 | 1,80 | 332,00 23 
384,12 | 1,795 | 403,78 | 1,93 | 365,12 138 
384,67 | 1,805 | 404,41 | 1,935 | 374,04 ,3$ 
394,86 | 2,030 | 404,85 | 1,94 | 375,51 4% 
DOS) | P04) | AIG a) || BoA |) ato, 7 43 
395,20 | 2,045 | 417,01 | 2,23 | 400,62 , 64 
410,44 | 2,655 | 417,14 | 2,22 | 403,11 ,63 
410,53 | 2,67 | 428,12 | 2,535 | 404,45 ,6 
410,68 | 2,675 | 428,20 | 2,52 | 415,16 ,83 
ADDS TEM 3520" 428526" a2 OOM selon Od ‘= 
422,78 | 3,27 | 434,29 | 2,66 | 416,05 8 
422,91 | 3,380 | 434,31 | 2,64 | 422,06 ,94 
422,96 | 3,22 | 434,325 | 2,625 | 423,12 3 


422,97 | 3,24 | 442,69 | 2,72 | 423,73 
429,215 | 3,382 | 442,98 | 2,70 | 424,94 
429,34 | 3,33 | 443,25 | 2,68 | 425,33 
429,625 | 3,36 | 446,84 | 2,72 | 426,67 
429,905 | 3,33 | 448,53 | 2,70 | 428,50 
430,13: | 3,35 | 449,42 172,69" 1742937 
437,375 | 3,275 | 450,06 | 2,70 | 436,76 
437,54 | 3,21 | 450,47 | 2,71 | 436,97 


>2 2 


ay 
“cm 


~ 


~ 


PRO SOM OM NO NOM NO NOME NOM NO NO NOM NO NOT TT NOD NOT oN NT NSN a ll le sl el 


437-95 3.46 |-250,47. | Ofna AG if 
441,11 | 3,04 | 450,50 | 2,68 | 441,48 3 
442,32 | 3,01 | 451,16 | 2,67 | 443,32 2 
442,54 | 2,90 | 455,55 | 2,65 | 444,40 | 2,28 
442,97 | 2,91 | 455,645 | 2,615 | 447,93 3: 
443,98 | 2,95 | 456,40 | 2,605 | 449,05 3B 
456,54 | 2,20 | 456,55 | 2,60 | 454,155 | 2.3 
457,14 | 2,17 | 490,38 | 4,72 | 455,04 3] 
457,63 | 2,44 | 490,44 | 1,71 | 456,22 13 
466,77 | 1,87 | 490,50 | 1,69 | 458,12 3 
467,08 | 1,86 | 559,14 | 1,05 | 458,70 i; 
467,60 | 4,85 | 559,40 | 1,05 | 458,90 a 
479,74 | 1,645 | 559,60 | 1,04 | 464,95 3 
480,14 | 1,625 | 574,63 | 0,975 | 466,13 13 
480,78 | 1,60 | 575,12 | 0,97 | 467,07 3 
003,47 | 4,32, |575,84 | 0,96. | 475.16 cicomm 
503,02 | 1,32 | 654,23 | 0,83 | 476,68 | 39 
503,60 | 4,33 | 655,80 | 0,82 | 477,76 1) 2m 
527,74 | 41,13 | 656,23 | 0,825 | 481,79 | 2,4 
529,40 | 1,415 ne — | 482,26 | 2.4 
529,925 | 1,09 = — | 485;32 | 20 
532,46 | 1,085 = — | 487,14 | 2,0 
55595 4 0/975 oe. — 1 487,57 12m 
556,08 | 0,975 = — | 488,25 | 4,9 
556,34 | 0,975 = — | 488,34.-).29 
570,20 1 0,93 a — | 488,76 | 22 
572,16 "0,02 = — | 501,44 | 4,7 
574,04 | 0,905 = — -|'502,64. 47 
580,59 | 0,89 = —, |503;54 448 
581,03 | 0,89 us —1-509;54° 4a 
581,76 | 0,89 = 2) 511,37) | 4a 


Ta6auua 1 (mpoxouKenne) 


© P = 300 xT /cm? P = 350 KT'|cm® P = 400 xT/cm? P = 450 xT/cm? P = 500 xI/cm? 
c C @ c (ie 
(GEAG: KKaJl. iy SO) cat é. °C es, #, 26 cae ey AG KKaJI 
KT -°C Kr-°C KT-°C KT’ -°C KI'-°C 
ot 42 0,88 — 090,42 | 0,865 — — 013,08 4,59 
038,70 0,875 — — 590,71 | 0,855 — _ 016,54 1,94 
939,05 0,88 — — 091,40 | 0,855 — 020,04 1,43 
541,02 0,87 — — 665,19 | 0,78 — ca BAY sy 1539 
942,36 0,85 — — — — == — 504,02 1,16 
503 , 86 0,82 — — — == _ 500,90 4,195 
Boo , 24. 0,825 — — — — — 006,85 To 
906,65 0,82 -- — — = — — Dla, 42 AOD 
5068 , 04 0,79 a — -- — — _ 573,90 41 0) 
068 , 67 O79 — — — — — 574,06 1,04 
569 , 49 0,80 — — — a — 078, 63 1,02 
647 , 40 0,725 -— = — — — — TO a0) 0,96 
647,94 OniZ — — — — 598,00 | 0,965 
648, 68 0,715 — _ — — _— 635,63 | 0,89 
685,03 0,710 -— oo a — — _ 643,89 0,885 
685,19 0,74 —- — _- — -— 644,215 | 0,875 
685,45 0,715 — — = — — 644,87 | 0,87 


IpeBbInieHHe HOBbIX JAHHbIX COCTABJIAeT NPHMepHO 3%. YkKa3aHuble yTOUHeCHHA 
HaueHul TeMJIOeEMKOCTH BbISOBYT COOTBeETCTBYIOUIWe H3MeCHeEHHA B OllpeevIeHHH 
sEJIMGHH SHTaJIbIMHH, MMerOleH Oombwuio0e 3HaveHHe JIA IpaKTHu¥eCKHX pacude- 
OB. 


Tlocrynusto 
3 I 1958 


UHMTHPOBAHHAA JIMTEPATYPA 


1J,Havlicek,L.Miskowsky, Helv. Phys. Acta, 9, Ne 3, 161 (1936). ? 
eliHauu, Tennosnepreruxa, Ne 1, 11 (1954).? B.A. Kupuaanun, A. E. Wei 
(auH,9.9.U. nuappaiin, JAH, 105, Ne 3, 472 (1955). *C.JI.Puskuu,A.M.C 
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: XHMH 1 
Akxayemuk A. A. BAJIAH]MH, JI. H. COBAJIOBA u T. A. CJIOBOXOTOBA 


KATAJINTHYECKHE MPEBPAINEHHS 2-METHJITHO®EHA 
MO, BJIMAHHEM TIAPOB BO/IbI 


EcrecTBeHHO ObluIO MpeANOOKUTh, UTO PeaKIMA KaTaNUTUYeCKOrO Jemeru- 
WpOBaHuA C yuaCTHeM MapoB BOLI, OOujan WIA Wemoro pada KaccoB xuMu- 
eCkux coequHeHun (*°), pacnpocrpaHsercs uv Ha MpousBosHble THO*eHA. Pasy- 
€eTcA, MPH W3y4eHHH STOTO BOMpOCa AOVKHbI Ob BOSHUKHYTb TpyHOCTH 
CBA3H CO CNel\HuyecKHM MOBeeCHHeEM THOeHOBLIX MPOWSBOAHbIX Ha MeTaJ- 
WYeCKHX KaTalu3aTOpax B MpucyTCTBuHM BOROpora (°"), KOTOpbIt ABIAeTCA 
JHUM M3 MpOMyYKTOB peakiluH AeMeTHIMPOBaHHA. 

Pa6Oora mpoBogusach Hamu Ha Katausatopax Ni/AI,O, u Co/Al,O3. Tem- 
epaTyPHble MpefebI H BEMHYHHbI MOJIAPHOTO OTHOWEHHA BOLbI K U3y4aemMoMy 
ellleCTBy () BbIOUPaHCb B COOTBETCTBHHM C 3TUMM MpewesamMu WIA peakilnu 
€METHJIMPOBaHHA y Jpyrux KJaCCOB XMMHUeCKHX COeMHeEHHM (Temmeparypa 
T 200 yo 425°; w or 27 go 177). 

[pu mponyckaHun THodena Hal KaTaIH3aTOPOM B STHX YCOBMAX Ip Tem- 
epaType Wo 425° on Becb Obl COOpaH HeH3MeHeHHHIM. BpiemeHHA Ta3a He 
aO0Jalocb, KaTaMM3aTOp OCTaBaJICA CMOCOOHLIM AerupupoBaTb Wuksorek- 
aH. 2-MeruuiTHodeH NpH 9TOM OTINeNAeT MeTHIbHYIO rpynny HB MeHbileli 
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Puc. 1. CkopocTb BbIqeeHHA ra3a HM cofepwKanue TuodeHa B MpomyKTax 

| peakUHH B 3aBUCHMOCTH OT BDPeMeHH pa6orTpl KaTaJIW3aTOpa. QA — OMbIT 

| Ne 59, 6 — onpit No 60. Uepuure Touku —Tuoden, cBeTable TOUKH — ra3 

TelleHH mpeTepleBaeT pacilelJIeHve KOJIbIa, UTO COOTBETCTBYeT BbLIBOLY O 6o- 
ee BbICOKOH, MO CpaBHeHHi0 C O€H30JIOM H NMPHAWHOM, aKTMBHOCTH TOLyONa 
2-MKOuIMHa B peakIWAX pacuieleHua OeH30/JIbHOrO H NMMPHAMHOBOFO KO- 
ell (7, 5). Hamwave OOKOBbIX METHJIbHbIX TpyMl JelaeT KObUeBY!IO CUCTeMYy 
Ouee peaKILMOHHOCIIOCOOHOL. 

CxopocTb HW COCcTaB NpOAyKTOB peakiluM 2-merusTHOdeHa C BOOK mpH mpo- 
yCKaHHU HX MapOB Hal CBe2KHM KaTaJIM3aTOPOM MeHAIOTCA CO BpemeHeM (CM. 
uc. | u rab. 1). CkopocTb ra30BbiqeseHuA CHavadla Naflaet, a 3aTemM JOcTHraeT 
OCTOAHHOM BeJIMUHHbI, 3HaYeHHEe KOTOPOHM MPH WpOuUuX PaBHbIX yCJIOBUAX ONpe- 
ejimeTCa TeMMepaTypoH WM MOJIAPHbIM OTHOWeHHeM BOJa : 2-meTuITHOdeH. 
) Ie€PBbIC MHHYTHI OMbITAa KHAKMM KaTausaT COMepXKUT THOMeH, HO KOJMUeCT- 
O noculeqHero yOnIBaeT JO HYJA, KOPa CKOPOCTh BbILeeHHA Ta3a IPHHUMaeT 
ocTrosHHOoe 3HaveHHe. B HavaJIbHbId NepHoy peaKWHH a3 COMep KUT YFIeKUCIO- 
y B KOJIMUCCTBE, MpeoOafaiollemM Hal KOMMYECTBOM WpeyedbubIx. Korga cko- 
‘OCTb Tra30BbIeJICeHHA CTAHOBUTCA MOCTOAHHOU, KOJIMYeCTBO YIICEKMCJOTHI Ma- 
aeT IpakTHUeCKH JO HYJIA, a KOMMUCCTBO NPeMeMbHbIX CTAHOBUTCA 3HAUMTEIIb- 
bIM; Bbiilie 400° mosBAIOTCA HelpeebHble yreBoXOposbl H CepoBosopol. 

KomuuectBo THOdeHa, OOpas0BaBleeCA 3a OHO H TO 2Ke BPeMA OT Hatala 
eakUMH Ha HUKeIeBOM KaTausaTOpe, BOSpacraeT C TemMepaTyPOU MH Majaer 
yBeIHUeHHeM KOJMYeCTBAa BOMbI. KoOanbroBplt KaTau3aTOp WeMcTByer B 0O- 
(eM aHaJlOrHuHO HMKeJIeBOMy. 
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Tao 0H a 


CoctaB ra3a (%) 
wo ee ee eee 
Cpeyuaa mpoba 
NoNe KatTasu- Temnepa- i BDeMA OT 


onbitTa 3aTop © Typa (°C) potas CO, payed nenER H,S H, 
pomel yruleBofo- 
posbl 
1,3 0,0...| 0,0: +b. 0mm 
62 li nivano,| 4 359 10 3,4 
60 (1:2) | 4g 355 60 7 at 0.0 | 0,0 | 96 


[loppileHue TemMepary PbI peakKILHH YBeJIMUMBaeT CKOPOCTh Fa30BbiesleHH 
a yBelMueHHe KOJMUeCTBa BOJbI yMeHbillaer ee. B TO Ke BPeMA YBeuMUeH 
KOJIHUeCTBA BObI (© = 177 nporuB 48) Beyer 3a COOOM POCT OTHOCHTEJIbHO 
colep2kaHuA YIIeKHCOTH! B Tas00OpasHbIX NPOAyKTaX,— OYeBHAHO, 3a CH 
BTOPHUHOH peakWHH MpeeIbHbIX YIvleBOAOPOROB C BOOM. | 


/ 
Tao numaw 


, a CocTaB rasa (%) 

3 oS ao | 

NoNe Bg S z s mpe- | Henpe- | 

coors], Hamemeon | g8 | eee | G8. 60d, Ae |e et 
26 Os os BOO- | BO,O- 

mom & a, OF poget | popper | 

~ > a 

47 Ni/A1,O3 (4 : 2) LOE edi 200 0 BS; 50 0,0 0,0 | 23% 
48 To xe AON livia 328 2 21 30250020 0,0 | 48 
50 ae: 1,0 48 200 5,6 3,6 Fal IP OSC 0,0 | 96 
52 Be at ARO 48 365 30 4,3 G7) OO 0,0 | 89 
53 a AO 48 411 39 11,8 Oes]| 2a 4,1 | 
56 le L3@ 48 393,5 | 38 Dae || BoO 0,0 OFOm tse 
63 es 10 48 364 30 -- —_ — — — 
04 one BA) 48 285 39 Bo ANS |) OO 0,0 | 92 
ae (0) 48 334 ay) Bhi 24 Day | Weis 0,0 oC, 
08 Ni/Al,03(4 : 1) 0) 48 200 56 — — — — + 

65 Co/AlgO3(1 : 1) 3,0 27,3} 364 —— Dye; ORR ley 0,0 91 


3aBUCUMOCTb COCTaBa %KHAKMX HU Tas000pa3HbIX MpPOAYKTOB peakIHH | 
TeMNepatyPbl, KOJMYeCTBa BOLI H COCTaBa KaTalu3aTOpa pH MpoBeyeH? 
MeTHITHOeHa MpeAcTaBleHa B TaOJ. 2 (Ha aHaJIH3 OTOHPaslacbh CpeqHAA Mpod 
XKHKOCTH 3a NepBbple 4—6 MUuH. ONbITa H Wpoba ra3a 3a nepBble 1O—15 mw 
oubita). CoflepxkaHve THOodeHa B KaTaJlH3aTe O3HauaeT EO MPOMeHT B MOyyet 
HOM CmMeCH THOeHa H HelpopearupoBaBlero MeTHJITHOdeHA. | 
AKTHBHOCTbh KaTaJlH3aTOpa B OTHOWeHHM peakIHH JeMeTHIMpOBaHHA, 
JIM TOJbKO OHA He Oblla yTpaveHa MOJHOCTbIO, BOCCTaHaBJMBaeTCA Noce 
yacOBOrO IIporpeBaHHA KaTaJIu3aTOpa B BOROpore. Bomee AuTebHOe 
rpeBaHHe MOBbIMaeT AKTHBHOCTb KaTaJH3aTOpa B 9TOM peakitnu (TaGu. 3). 
H3102eHHOe NOSBOAeT CeaTb BbIBOA, UTO MeTHJITHOeH, Tak 2%xe Kak 
MeTHJINMPHAMHBI, TOYO HW KCHJOJIbI, IPCTePpNeBaeT B MPHCYTCTBHH BOD! HI 
Katausatopom Ni/Al,O; umn Co/Al,O; peakiuio JemerniupoBanua (1). 
[Iporekatoulee Tak2Ke NoHOoe PacileneHHe MOJeKYJIbI MeTHITHO*eHa M 
*%KeT HATH Kak C y¥acTHeM BOJb, Tak HC yYacTHeM BOJOpOna (3), ABMIAIONLeH 
CA MIpOWyKTOM TepBbIX AByX peakuHHit. | 


Ta6Oauna & 
—t 
‘oNo nd - ‘ | 
pags Katasi“3aTop ao Ae (Gacy) 2 Bont sens. 9a nepst 
o7 | | 
; 0,5 8 
58 Ni/AlgOs (4 : 1) 1,0 i a 36 
59 mocie pa6orbl 2’0 48 250 65 


iN oOosHauNTb Yepes T, TO MponNcxXoAAUIMe peakKUMH 113 0- 
S 


~ Ecam paquKan 


A 


OpasatTcea Tak: 


TCH ; + 2H,O = TH + CO, + 5H», (1) 
TCH; + 10H,O = 5CO, + 12H, + HS, (2) 
TCHgs + 4H, — CsHy. + HS, 
TCHs -++ Hy = TH + CHy, (3) 
TH + 4H2 = CaHiy + H.S. 


Peaxunn (1) u (2) Hy? Ha akTMBHBIX WeHTpax MeTaJMueCKOrO KaTamHu3a- 
Topa (Ni, Co). O6pasyromniica mo peakunu (2) cepoBoyopox cHataua He BbI- 
HesseTCA BOObeM, a, OOpasyA CY Ib*PUAbI, OTPaBJIAeT MOBEPXHOCTh KaTasH3aTopa. 
Tostomy ckopoctb peakuuit (1) u (2) HempepbrBHo cHuxKaeTcsa. B To 2Ke Bpema 
C yBeIMYeHHeM JOM AKTHBHOM NMOBEPXHOCTH KaTalu3aTOpa, 3aHATOM cybdu- 
OM MeTaJJIa, BOSpacTaeT YJeJIbHBIM Bec peak (3), MpoTeKaloulux NOX Jeli- 
crBveM BogoOposa. Hakouell, korfla NOBepxXHOCTb 3aKPpbita cyabcduyamu nos- 
HOCTbIO, YCTaHaBJIMBaeTCca MOCTOAHHAA CKOPOCTb Mpomecca. CocraB MpoyKTOB 
Ha 93TOM y4aCTKe peak OTMMYAeTCA OT COCTABa MPONYKTOB Ha MepBom 9rane. 
B rase nosBaserca H.,S, tT. e. peakilua JeMeTHIMPOBaHHA Ha MeTaJIMUeCKOL 
NMOBEPXHOCTH CMeHAeTCA Peakl{veli OOeccepHBaHHA Ha cyubpuyax. 

KommuectBo 2-meTuiTuodeHa, mpopearupoBaBllero mo peakuusam (8), 
BO3spacTaeT C MOBbIIMeHHeM TeMMepaTYPbI, O YeEM CBUJeTeIbCTBYeT YBeJIMYeHHe 
KOHI[eHTPallHu yrulepodcoyepxallux ra30B HW CepoBOOpoda B MpoRyKtTax. YBe- 

WueHHe KOJIHYeCTBA BOJbI LeHCTBYeT MPOTHBONOOXHbIM OOpa30m. B To xe 
PeMA NOBbIIWeHHe TeMMepaTypbl H YBesIMYeHHe KOMMYECTBA BOJbI CHOCOOCTBY- 
JOT TIpOTeKaHHIO BTOPHYHOH peaklun 
CrHon49 + 2020 > nCO, + (3n + 1) He, (4) 
Gaaroaaps 3TOMY C PpOCTOM YyKa3aHHbIX MapaMeTpoB pacTeT cojlepxKanue 
Brase OKUCH HM ABYOKUCH yrvlepoNa u MaflaeT Cofep2anue MPeAeAbHbIX. 
| HalieHHple HaMH 3HaYCHHA 9HEPIHH aKTMBalluu: JIA MepBoro yuacTKa 
peaklluu, rye mpeoOmaqaer femMeTuMpoBaHue 2-meTusITHOdeHa B THOdeH, 
9750 Kasl/MOb M IA YUaCTKa C MOCTOAHHOM CKOPOCTHI, Ile, KaK MbI Mpemnoua- 
raem, ™porekaeT peakilua OOeccepuBaHuA MmeTuTHOdeHa Ha cyubiPpuye Ni 
wau Co, 21200 Kkan/monmb, OH3KM K JlaHHbIM, MMEIOULMMCA B WuTepaType. 

Ha6sogenHoe jesaJIKHWJIMpOBaHHe MeTHsITHOdpeHa ABIAeTCA MOJCbHOH 
peakllveli Ia nosyueHHA THOeHAa U3 eFO aAJIKHJISAMELICHHbIX; NOSTOMY JlaH- 
Had paOoTa NoKa3biBaeT MPHHILMNHabHYIO BOSMOKHOCTb MOJyYeHHA JOCTyN- 
HOFO HCXOJHOPO CbIPbA JWI CHHTE3OB Ha OCHOBe THOdeHAa M3 CEPHHCTHIX Herel 
H CJlaHileBbix cmou (7?). BBuyy Toro, UTO OCHOBHaA peakIHA MporekKaeT Ha Mep- 
BOM yu¥acTKe KpHBOH (cm. puc. 1), ee BOSMOXKHO MPOBOAMTb Ha JBHKYLULEMCA 
KOHTakTe C HelpepbIBHOM pereHepallveH WUPKYNMpyloulero KaTasiu3saTopa. 

QIKCNePHYMEeCHTANAbBHAA YACTH 

ONbITHI MPOBOAWIHCb B KaTasJIMTHYeCKOM IpHOope CO BCTaBHBIM PeaKTOPoOM, 
onvcaHHbim pauee (2%). B padore mpumenenbl KatasusatToppl cocraBa Ni/AI,Os, 
1:1u1:2nCo/Al,Os, 1 : 1, mpuroropmenubie no metosuKe 3enuncKoro (*). 
KataiusaTop BOCCTaHaBJUBaICa Neped ONbITOM B TeYeHHe Yaca pH TemMepa- 
Type ONbITa U XPaHUsICA BHepaOouee BPeMA, Kak yKa3aHO B (°). 

VUcxoyupie BemectBa — Tuoden Hu 2-mMeTHITHOdeH — OUNIaMCb NyTem 
oOpas0BaHuA HM Mocelylomero pasloKeHHA UX MepKypalleTaTOB Cor 

BemectBa uMenu ClewyloumMe KOHCTaHTHI. Tuoden: da’ 1,0640,. 1, 1,527, 
7. Ku. 82—83°/744 mm; 2-meruatuoden: d;° 1,0200, np 1,5190, 7. kum. 
110—111°/752 mm (no autepaTypHbiM aHHbImM coorBercTBeHHO: di 1,0644 
Mv 1,0194; n° 1,5287 u 1,5203, 7. kun. 84,12°/760 mm u 112,5°/760 mm). 

2-MerusruodeH WH BOfa NofaBasiuch B mpuGop c NOCTOAHHOM CKOPOCTHIO, 
PaBHOM, COOTBETCTBCHHO, WIA OPraHuyeCKOrO BellleciBa 0,078 muai/MHH HM AVIA 
Bob! 0,70 ma/muH (o = 48) u 2,70 mua/mun (o = 177). 


{ 3axas 419 i 


Tag coOupavica HW CKOpOCTD eFO BbIJeCHHA 3aMHCbIBa ach ra3OMeTPOM VES 

[a3 analugupoBaica Ha ammapate BTM. Cepopofopoy moruousasica [KHCABIN 

pacTBOpoM xsopucToro KaymuA ( ). [po 

4000 a , I@HT IpeebHbIX YVIeBOMOPOROB paccuH: 

6 . TbIBAJICA B MpefMOuOKeHHH, YTO OCHOB! 
HY!O Maccy Hx COcTaBJIAeT NeHTAH. 


a CoyepxkaHve THOdeHa UH 2-MeTHJITHO! 

c dena onpefemasocb MO cilekTpaM NO 

0 PIOULCHHA BOJHbIX PaCTBOPOB B yJIbTpa 
220 : “40 Lilme  (buoueroBoi oOsacTH. 


XOTA B WHTepaType UMeIOTCA MaHHbIe 
Puc. 2. Kpuene noraomenus sogunx 10 YAbTPapHONeTOBIM CHeKTPaM Truode 
pacrBopos Tuodena (a) uw 2-metunTHo- HOBbIX MPOH3SBOAHHIX (*’), aHaiw3 AX Ma 
(pena (6) JIbIX KOJIMUECTB PCEKOMEH]y eTCA MPOBOLUTE 
mo O6oulee BhIPAaSHTeJbHbIM HHPpPakpacuHbIN 
cnextpam (1°) uM 10 UBeTHBIM PeakKUMAM C HHTPaTOM WepHs (yKa3biBaeTCaAl 
WTO JWIA CMeCeli BO3MOXKHO JIMIlb KayecTBeHHOe oMpefemeHue (*°)). / 
Hamu CHATHI ybTpaPuoeTOBble CNEKTPbI NOPIOUWLEHHA BOJHDIX pacrBopot 
THodena, 2-merusITHOmeHa H UX CMeceH Pa3uMuHOrO cocTaBa. Hal eHHble Mak 
CHMYMbI Normomenua: 230 mv Qa THodeHa uv 234 Mu AIA MeTHITHOdeHA (a 
puc. 2) copnagaioT Cc yKa3aHHbIMM B JuTepatype (1). Hamu moKka3aHo, Tq 
3aKkoH JlamOepra — Bepa kK 9THM PacTBOpaM IPHMeHEM H ONpeevleH ve KOHILeHS 
Tpalu Tuodena uM 2-meTusITHOeHa B HX CMeCHX BO3MOXKHO. BBuLy nowlorok 
(OpMbI KPHBbIX HW OH3KOFO PaCcNONOKeHHA MAKCHMYMOB aOcoOJOTHbIe OWMOK 
JlekaT B mpefenmax +5% (cm. Ta6n. 4). Tannpie Ta6n. 2, 3 u 4 sonore 
CPeHUMH 3HaYeHHAMU H3 pxAa ONpeyewenuH . 
} 


TaOauna 4 
Cojepxanne THodena (%) 


JleficTBuTesbHOe Shou elonce oO eed ONG me ONO mmm Orel 
Tlo cnextpy 1,9 99 So 39.0 G4. 73 | 
A6comoTHad omu6Ka +3,6 —5,5 —4,9 —3,7 —4,5 —3,3 +2,9 


B coeqHHeHHOM KaTaJlH3aTe HECKOJIbKHX OMBITOB, Pe Obl OOHapyXKeH THO: 
(eH, OpraHHyecKHH CIOH OTeIAJICH, CYWIMJICA, OUMIMaICA MyTeM OOpa3e- 
BaHHA WM pasJIOKeHUA MePKYpalletata, a 3aTeM NMePerOHAJICA U3 KOMOOUKH C Te 
cbermaTopom (2 mu). OunneHHbI NpOAyKT uMed Ca eyromue KOHCTAaHTHI. Onbr: 


Tht NeNe 62—64: d7° 1,0215, n3§ 1,5210, nau. kum. 65°, no 109° BeKunano 10% 


BemectBa. Onpir Ne 65: d° 1,0210, nD 1,5205, nau. xun. 72°, yo 109° Bemuna 
no 20% BemectBa. 
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Tiophene and its Derivatives, N. J.— London, 1952. 18 J. Wen der, R. Levine 


M. Orchi.n, J.* Am @hem?Soc:, 972)" 4375 “1950)2 142 Hep 
Chem., 20, 860 (1948). ) Dar to Web aud 
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Hornagn Akagemun nayx CCCP 
1958. Tom 120, M4 


XHMHA 


M. WH. BATYEB, A. A. AXPEM, A. Jl. MATEEEBA, A. B. KAMEPHKUKMN 
M akayemuk | HW. H. HASAPOB 


| ONTHYECKOE KCCJIEMOBAHHE KOH®OPMALLHH HEKOTOPbIX 
PFEM-3AMELWMEHHbIX WK JIOPEKCAHOB 


_ @usyueckue cBolicTBa HM peakWMOHHas CHocoOHOCTS (yHKUMOHaIbHOM Ppynmbs 
SaBUMCAT OT NOJIOMKeHHA ee B KOHPOPMalHH *— OCeBOLO WIM ZKBATOPHaJIbHOrO. | 
910 NOMOKeHHe HHOa yaeTCA YCTaHOBUTb XHMHMYECKHM ITYTeM, HO YacTO 3TO 
HMO Cuy TOMbKO (pPHSHYeCKHM MeTOJlaM HcculeqoBaHuA (+,”). 

| B wacrosujeli pa6ore MbI Jenaem NOMbITKy ONTUYeCKH ONpeseuTh KOHOp- 
Mallu SNMMepHbIx 2-mMeTHu-l-3THHHI-WMKIOreKcaHosoB (1), (II), u 1,2-quMme- 
THAWMKNOrekcanomos (III,) (IV), cunTesupoBaHHbIX HaMM paHee (°). 7Kunkaa 
CMECCb alleTHJICHOBbIX CNHpToB (1) n (11), nonyseHHas Ha OCHOBe OPTO-MeTHJLMKJIO- 
TekcaHona mo peakuuu MaBopckoro, pasfeiAacb Ha H3OMePb! MyTeM AVIMTeJIb- 
HOrO BbIMOpaxKHBaHuA KPUCTaMMYeCcKOrO WHC-H30Mepa (I) c Nocelyrousen ero 
KpuCTausaluen. )KugKkui Tpanc-u3omep (II) coxepxan mpu atom fo 10% 
lpHmecu usomepa (I). Cmecb cnupros (III) u (IV), nowyueHHan np B3aMMojel- 
CTBHM OPTO-MeTHJIMMKJOreKCaHOHa C MeTHJIMarHHHMOMOM, pasfelsdlach pas- 
TOHKOH Ha KOJIOHKe StpekTHBHOCTbIO B 40 T. T. KoncTaHTbl NOMyYeHHbIX LWHC- 
Tpanc-nw3omepos (III) u (IV) copnanu c murepatypHbimu (4). Kropgoraio mep- 
BbIH HLeHTHpULMpOBad WHC- H Tpanc-popmbl 1,2-numeruaunKNorekcaHoua (111) 
# (IV), ocnoppiBpaach Ha MpaBune Ayspca — CxurTa, Ha NpaBuse TpaHc-oTlmense- 
HMA BOJbI HW Ha OTKPHITOM UM MpaBuuie rugporenonusa (*). OnHako KoHcopmallua 
STUX CoequHeHUM He Obluia uM ycTaHoBseHa. AlleTHseHOBbie cnupTbi (1) u (11) 
OblIH HamM paHee CBeseHbI K U3BeECTHOM Nape UuCc- HU TpaHCc-kapOuHoos (III) 
u (IV) 6e3 sarparuBanusa acumMerpuyeckoro Uextpa (°). 


: 


CH; 3 


CH 
C=C CH; 
HOH 5 cTaaua OH 
CH, 
CH3 O 
O II ) 
(1) (unc) (ill) (uae castes NN 


(BHA CH; 
oo 
.C=CH CH, 
x 5 c1annAa 
A a OH 


(il) (tpanc) (IV) (tpanc) 


Musznueckue CBOHCTBa NOJYYeHHbIX CoequHeHHH (1)—(1V) npuBezenbi B Tabu. I. 
CnekTpbl KOMOHHAaLMOHHOrO paccesHuA CBeTa CHUMAJINCb B 2KUAKON dase Ha 
enektporpade MCII-51 co cpenuel kamepol or BosOyxKfalouleh CHHeH JIMHMK 


4358 A pTyTHOH Jiammpi **: 

(1) 2-meTus-1-sTHHHA-WuKJorekcaHou-nuc, Av cm: 82 (2), 92 (2), 114 
166 (3%*), 179 (8**), 212 (2), 222 (4), 234 (4), 240 (4), 258 (1), 289 (1), 304 
358 (1), 373 (1), 3887 (1), 402 (3), 442 (2*p), 450 (2*p), 473 (4 mB), 526 (2*), 540 (1*) 
593 (3), 624(1p), 637 (1p), 649(1*), 664 (8*), 691(1), 704(1), 80 , 838 (8), 863 (2) 
888 (1), 908 (1), 928(1), 963(0), 985 (4*), 997 (4*), 1057 (4*), 1067 (4*), 1080 (4), 1114 (4%), 


* B cratbe KoHopMalun onpejensoTcs NO B3avMEOMY NomOKeHHIO | anCONEWNX 3aMe- 
eTHTeJIEH, B JaHHOM CJy4uae — MeTHJbHBIX H STHJbHOH rpyrn. 

** Q€o3HaueHHA MPH MNTCEHCHBHOCTAX: I — WMpoKaa JIMHMA, p — peskaA MHA, AB — 
IBOLHAA JIMHUA; 3Be3LOUKavM OOO3HaUeHLI JIMHMM, pacriomoxKeHHbie Ha oue, CCmemM C coceL- 
HUMU JIMHHSAMH, COO3HAUEH’ BIMH,; TEM XKe UNCIOM 3Be3nCueK. CleKTpbl H3OMePOB (0) uv (IV) 
6bIIM ONYOMHKOBAHE! B (®) omHako B HenOHOM BuLe, KoHYaM COmacTbIO yacToT ~14EC cu7!. 


co Liat 


114 (3*), 124 (3*), 153(6**) 
0), 323 (3*), 332 (3*) 


9 
B 
( 


127 (2*), 1155(4**), 1166 (4**), 1195 (1), 1212 (2), 1225 (4), 1251 (1), 1266 (4 mp), 1295(4), 
1332 ee 1346 (2) 1358 be 447 (6**), 1456 (1**), 1467 (3**), 2090 (4), 2104 (6m, ay 

(1), 2851 (6), 2864 (4), 2893 (3*), 2909 (3*), 2922 (4*), 2933 (8*), 2945 (8*), 2957(2 
2969 (2*), 2984 (1*), 3269 (1**), oe ee (3**), 3315 (1**), 3350—3600 (1, momoca)} 
3585 (1), 3600 (3), 3615 (1), 3631 (1), 3654 (1). 
5 An LID ence rena Sek Ay cm: 78(2*), 92:(2*), 146 (29) 
126(2**), 152 (5 m*), 182(3*), 214(3**), 227(3**), 264(0), 288(0), 315 (O*) 
333 (3*), 338 (0*), 362 (0), 380 (0), 398 (4), 421 (0), 448 (0), 468 (4), 489 (3), 530 (3), 553 (3) 
592 (3), 649(3), 660(4), 696(7*), 705(2*), 806(3p), 833(4), 864(3p), 896 (1), 925 (i 
967 (2p), 983(3*p), 996(4*p), 1033(1), 1056 (4*), 1064(4*), 1114 (3**), 1129 (3 i 
4153 (4*), 1168(4*), 1194(2**), 1213 (2**), 1230(2**), 1248(1*), 1263 (4*), 1268 (1%) 
1302 (2 mB), 1829 (3*), 1346 (4*ap), 1447 (8**), 1459 (4**), 1463 (4**), 2093 (1*), 2105 (9* ne 
js), 2418 (1*), 2655 (1m**), 2684 (1**m), 2735(3), 2809(1), 2854 (6*), 2903 (2*), 2919 (2%) 
2930 (10*), 2942(10*), 2970(4*), 2983(2*), 3268 (1**), 3283 (1**), 3298 (1**), 3314 (3**) 
3350—3614 (1 nomnoca), 3581 (1), 3593 (1), 3614 (3,) 3629(1), 3653 (1). 

[Il 4,2-aumerumunkaorexcanon-uuc, Av cm™!: 245(0),  273(3*), 291(3*), 328 (3) 
368 (4*), 387(4*), 444(4), 484(1), 524(6), 566(3), 603(3), 622(1), 695 (10), 803 (3) 
835 (5), 857(5), 888(4), 915(4), 939(4*), 954 (6*), 980(4p) 988 (6), 1014 (5), 1064 (5) 
1092 (5), 41153(4*), 41170(6), 1189(1*), 1214(0), 1237 (3), 1262(7*m), 1275 (2%), 1304 (2) 
1335 (4*), 1350(4*), 1369(0), 1409(0), 1441 (9*), 1457(4*), 1474 (2*), 2629(0), 2659 ") 


2720 (0), 2857 (6*), 2895 (2*), 2914(4*), 2928 (10*), 2943(40*), 2970(4*), 2985 (4*), 
3330—3500 (2, momoca), 3580 (1), 3606 (4), 3619 (1), 3639 (1), 3652 (1). 

(IV) 41,2-numetusunkstorexcanou-tpanc, Av cm}; 204(0m), 230(0m), 330(0 un) 
369 (1m), 442 (4 mp), 468(0 mB), 497(3), 519(0), 536 (0), 556(5), 580(0), 617 (0), 658 (0 
673 (0), 698 (10), 765 (0), 798 (3), 829 (4), 857 (5), 888 (3), 909(3), 944 (6), 969(0), 988 (3*) 
1007 (6*), 1039(0), 1064(3), 1088(5), 1109 (1p), 1122 (1p), 1139 (1p), 1154 (4p), 1175 (6) 
1215 (1*), 1234(3*), 1263 (5**), 1277(5**), 1303 (2m, mp), 1331 (3*), 1347 (3*), 1358 (3*¥ 
1435 (1*), 1449(6**), 1465(3**), 2664(0), 2728(0), 2853(6*), 2871 (5*), 2899 (4* 
2923 (10*), 2936 (10*), 2965(4*), 2982(3*), 3380—3530(2, mosoca), 3582(1), 3608 (4 
3619 (4), 3636 (1), 3659 (1). 

Bown TakxKe cHaATHI 10%-e pacTBOPbI NepBbIX JBYX BeULeCTB B YeTbIPeXXJO 
puctom yrsepoze. 

B cnlekTpaxX KOMOMHalHOHHOrO paccexHuA KaxKTOrO H3 UCCeOBaHHb! 
HAMM ABYX H30MePpOB alleTHJIeHOBbIX cmupTos (1) u (II) wu ux pacTrBopos B yer 
PpeXXJIOPHCTOM yrvlepowe JIA Wysbcupyroulero KOMeOaHHA KOJIblla, WIA KOU 
OaHui caaseH C==C, C—H ps —C=C —H u O—H (8 monomepax) o6nap} 
*%KeHO He 10 OMHOM XapakTepucTMyecKOM uacToTe, a MO TpH-yeTbIPe (cM 
raOu. 2). IIpu stom B cneKkTpe WHCc-H30Mepa I u ero pacrBopa B 4eTbIpexxopu 


Ta6Onuna 1. 


@uswyeckve cBolcTBa 2-metuu-1-9THHHAUMKNOreKcaHonoB (I), (II) u 1,2-aumeTHanHKIO 
rexcaHosios (III), (1V) 


Coequnenua Wy indie, OE Bee eee, | on 
(1) 2-meruu-1-sTHHMIMAKJOreKcaHoJI-LMC 06—57 79/10 1,4780 
(II) 2-merun-1-sTHHMIWHKJIoreKcaHos-TpaHc (2KH.KUE ) 69—70/10 1,4770 
(U1) 41,2-qumerunyuksorekcanou-nHe 23),0—24 74,9/15,5 41,4665 
(IV) 4,2qumMetTH1MMKIoreKcaHou-TpaHc {4 o—A3 61/13 1,4639 


CTOM yrulepoyle AIA KaxNOH W3 yKa8aHHbIX XapaKTePUCTHYeCKUX CBA3ell BITE 
imeTCA MO CBOeH OOMbIeH UHTCHCHBHOCTM Oa MHA, KOTOPad IIpHcyTcTBye 
TakxKe B CileKTpe TpaHc-M30mepa II, Ho c ocmaOmeHHOH uHTeHCHBHOCTHIO. VU 
HaoOopor, HavOoJlee MHTCHCMBHAaA U3 9THX XaPAKTePHCTM4eCKUX YACTOT B CIeK 
Tpax Tpanc-usomepa II u ero pacrgopa B uerbiIpexxOpUcTOM yrulepose IipucyT 
CTBYeT C Pe3KO OCMaOMCHHOH MHTeCHCHBHOCTIO B CHeKTpax Wuc-H30Mepa I. Ot 
YKasbiBaeT Ha HaJIM4ve MpPHMeCH MpeHMyulecTBeHHOH KOH:opMaluu oHOr 
M30Mepa B Apyrom (ocoOenxHo | Bo II, cm. Borue). Hanuaue p cleKTpax oOou 
usomepos I y II w ux pacrBopos B yerbiIpexxs10pucToM yrulepofe B oOsacTu yc 
MAHYTHIX XaPaKTePHCTHYeCCKUX YacTOT Apyrux caOblxX MO MHTeHCHBHOCTH JP 
Hu (CM. Ta6m. 2) yKa3bIBaeT Ha BO3MOXHOe MpucyTcrBHe B CMecH Cc IIpeHMY Le 
CTBCHHbBIMH KOHPOPMAallMAMM B He3HaYHTeIbHOM KOMMUeCTBe H Mpyrux KOH(pof 
Mallu (BO3MO2KHO Jla2Ke HM C BAHHOOOpasuoli Popmoli). Ha cmecb KOH(popMalluli B 
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Uactoter koneOanui xapaktTepucTuyeckux cBa3eil muc- 


i 


4 


Ta6Oauua 2 
WM Tpanc-2-mMetus-1-3sTHHN NK OreKca- 


HOJIOB * 
Uactota nyvipcu- 
Coeyqunenne 7 q = = G-H O—-H 
Tune py ree C=C B—C=CH (MOoHOMepa) 
(1) 2-metus-1-sTuHHA- 649 (1) - 3269 (1) 3985 (1) 
WHKJIOPeKCaHow-HC 661 (8) 2090 (1) 3283 (1) 3600 (3) 
691 (1) 2101 (6m, ZB) 3293 (3) 3615 (1) 
704 (41) 2118 (1) 3315 (1) 3631 (1) 
= — — 3654 (1) 
| 10% (1) + CCl 648 (1) 2091 (4) 3270 (1) 3080 (1) 
660 (3) 2100 (4) 3285 (1) 3603 (3) 
688 (4) 21410 (2) 3293 (3) 3615 (1) 
703 (4) 2121 (1) 3317 (1) 3634 (1) 
— = — 3654 (4) 
(11) 2-merua-1-stTuHna- 649 (3) — 3268 (1) 3581 (1) 
IMKJIOreKCaHOVI-TpaHec 660 (4) 2093 (4) 3283 (1) 3093 (1) 
696 (7) 2105 (9m, 2B) 3298 (4) 3614 (3) 
705 (1) 2118 (4) 39314 (3) 3629 (1) 
= — — 3653 (41) 
10% (II) + CCl, 654 (4) 2092 (4) 3270 (4) 3080 (4) 
662 (0) 2099 (2) 3283 (1) 3099 (1) 
695 (4) 2108 (4) 3298 (1) 3614 (4) 
706 (2) 2422 (1) 3314 (3) 3630 (3) 
see = — 3651 (1) 


* VHTeHCHBHOCTH JHHHH YMCTBIX BeUIeCTB UH PaCTROPOB He CpaBHUMb! Mex LY coGOlt,. Tak 
Kak CN€KTPbl PaCTBOPOB CHAIbI CO 3HAYHTeNEHO GoONbWeH SkKcHOsHUHeH; UMeeT 3HaUeHHE 
OTHOCHTeJIbHaA HHICHCHBHOCTb JIMHHH B Npefenax fanHoro cnextpa. Jina cpaasH O—H mpn- 
BefeHbl YaCTOTb! KONeCaHHH THJPOKCHIbHBIX TpPyNN MOieKyJI, MO-BHAUMOMY, He BKJIOUCHHBIX 
B ACCOIMHHPOBaHHbIe yepes BOMOPOAHYIO CBA38b KOMMJeKChI; WA cBaset O—H nocseaHnx 
XapakTepHa CMelleHHaH B CIOPOHY HH3KHX YaCTOT WMPOKaA MosOca (CM. BbILWe CMeKTPbI). 


u Il yKa3piBaeT 3HAUNTEbHO Coulee UUCO HaGJIOMCHHBIX JIMHHE B AX CHeKT- 
pax CpaBHUTeJbHO C TeOpeTHueCKH O*RKUaeMbIM (axe Oe3 yyeTa BO3MOXKHOTO 
BbIPOXKTeHHA KOMeOaHHH), eCIH Obl B JTHX BELWLECTBAX MMEJOCh JHIb NO OHO 
KoHqopmatun. Ilepelitem kK BbINCHeHHIO NPeHMYIUIeCTBEHHEIX KOHGOpMalluu B (1) 
u (II), xapaxtepusyroujuxca HavOomee HMHTCHCHBHbIMM YaCTOTaMH KOseCaHHi 
XapakTepucTuyeckHx CBaA38eH. 

Bosiee HU38KaH YaCTOTa NysbCupylomlero KOe6aHuA KObUa 661 cm y u30- 
mepa (I) cpapnutesbHo c uactotol 696 cm? y usomepa (11) nozrBepxzaer (%), 
4TO “30Mep (1) MelicTBUTebHO ABMAeTCA WHC-, a u30mep (11) — Tpanc-dopmori 


| 2-merus-1-sTuHH-luKIOreKkcaHoula. O KoH*OpMalluAX STHX COCAHHEHHM MOXKHO 
CYIUTb TO JipyrHM TIpHBeeHHbIM YaCTOTaM KOJeOaHHH XapakTepHCTHYeCKUX 
—cBa3ei. MuTeHcuBHble uacTOTh! KOJIe6aHul cBaA3eH C=C B 2KMJKUX ILHC- HW TpaHc- 
— w30mepax (1) u (II) oka3anucb cAMBUIMMHCA, B CIeKTPax PaCTBOPOB 3TH YaCTOTHI 
- ~pasfleeHbl, mpvuem B (I) yacrora KomeOanni cBa3H C=C (2100 cm ~') Hume, 
-yems II (2108 cm 1). AnanorwuHo yactoTbi kome6aHHH cBa38H C—H Bp —C=CH 


(3293 cm ~1) u O—H (3600 cm“) y (I) nuxe, vem y (II) (cootBerc1BenHo 3314 
u 3614 cm). Cormacuo (+), 3TO 3HaYT, UTO NpeHMYMIeCTBEHHOM KOH@OpMallneH 
B WHc-H30Mepe (1) aBaseTca ae, a B TpaHc-H3omepe (II) — ee: 


ye Seen ee 
B xoncbopmallun de BO3eHCTBHe KOJIbIa Ha HAXOMAMYIOCA B SKBATOPHaJIBHOM 
NOs102%KeHUM THAPOKCHbHYIO TpyMny SOoslee 3HaUHTEM_HO, EM B KOHGOpMaLuH Ce, 
B KOTOPOM OHa HaXOJHTCA B OCeBOM NOO*KeH UH. BKOHG@OpMallMH Ge 3kKBaTOPHaIb- 
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Had PUAPOKCHbHad Fpyiina Sovlee MPOTOHH3MpOBaHa, OHA MMEeT B CBASH C art 
Gomee HUBKYIO KoueOaTembuy1o Yacrory (3600cm ~*), MeHbIllyio 9HeprHio CBA3] 
HM OO/lbllee M@KATOMHOe paccTOAHHe, T. e. OHa OOsalaeT Gomee KUCJIbIMU CBOMI 
CTBAMH, 4eM OCeBad FHAPOKCHIbHad Tpyniia B KOHopMallun ee. Hanporns: 
cpa3u C=C, C—H p —C =CH Bb 92kBaTOpvasbHOM NOJIO%KeHHH, B KOTOPON 
OHH HaxXOMATCA B KOH(PopMallun ee, Oosee 9JIEKTPOHH30BaHbI, T. €. OOalato) 
6ou1ee BbICOKUMH UaCTOTaMA KOJIeOaHHH, 9HeEPrveH CBASM HM MCHbIUMAM Me*KaTOM 
HbIM PaCCTOAHHeM, YEM B OCeBOM MOMO%KeHHM B KOH*POpMallMH ae fae) 

B usomepax 1,2-2uMerHIUHKOreKCaHoOa NYAbCupyioulad YacTOTa KOVJIbIé 
(695 cm!) Xora HW He3HadHreIbHO, HO BCe 2Ke Hue B (III), vem B (IV) (698 cm +) 
ro causereipcerByer 0 ToM, 47To (III) apaserca wuc-, a (IV) — Tpanc-u30mepo 
(4). Buecre c Tem Oomlee Hu3Kad UacToTa KOMeOaHHM (3608 cm’) rHqpoKCHIbHOF 
rpynnpt y (III) (moHomepa) cpaBHuTeIbHO c uacToTohH ee KomeOaHuH y (IV! 
(3618 cm!) yKa3bIBaeT Ha TO, UTO PHAPOKCHIbHad Tpynma B M30Mepe (III) 3a 
HUMACT 9KBATOPHaIbHOe MOJOKCHME HM NOCMeHHH CyuecTByeT B KOHPOpMallur 
ae. B u30mepe (IV), HamporuB, PHApOKCHJIbHad PpylMa 3aHuMaeT OCeBOe MOJO) 
»KeHHe u w30Mep (IV) cymecrByeT B KOoHpopMaliun ee. Hanuanve Apyrux cal 
110 MHTCHCHBHOCTH YacTOT BOOMACTH YacTOT KOMeOaHHH THAPOKCHIbHOU PpynMb 
MOHOMePHbIX MOJeKYJ TOBOPUT O TOM, 4TO 4 B OOpasitax (III) u (IV), no-BuaH4 
MOMY, HMeeTCH PMMeCb APYrHx KOHopMalluH, HO B BeCbMa He3HaYHTeJIbHO ‘ 
KOJIMYeCTBE. 

3aBMCUMOCTh M@XKLY peaKUMOHHOM cnocobHOCTbIO M KOHopMalluel B PALY 
MNPOM3BOAHDIX WHKMIOreKcaHa HaOwJiOdalacb Hamu paHee (*). IIpu 9Tom Opin 
moka3aHo, uTO Wuc-«%-Kerom (V), MomyueHHbI u3 (1), c 3KBATOPHaJIbHbIM Oowle 
KHCJIbIM THAPOKCHJIOM alleTHJIMpyeTca B Ooee MATKUX YCJIOBHAX, YM TPaHC- 


w-Ketom (VI), nomyyeHHpI 3 (II) c oceBbIM NomowKeHueM PHAPOKCHa: 
GH CH, 
CO—CH, O—CH, 
POneEe oe “OCO—CH, 
(v) 
CH, CH, 
i€=CH <CO—CH; 
< HgSO, CH,COCI-adnp 
OH H,O OH | 
(il) (V1) 
MucrutyT roprow“x ucKomaemplx Tlocrynuso 
Akajemuu Hayk CCCP 13 Il 1958 
VWucrutyT opranwyueckol xumun 
Axayei"3" Hayk CCCP 
: UWHTHPOBAHHAd JIMTEPATYPA 
M. YW. Draw y <5, ING Ne Axpem, A. ]. Marseesa, HW. H. Ha3apos, JAH, 
117, 423 (1957) *. C. Carlisle, Y. Crowfoot, Proc. Roy. Soc., A, 184, 64 (1945). 
M.H. Ha3sapos, A.A. Axpem, A.B. Kamepuuuxka i, M38. AH CCCP, OXH,| 
19585) sOolee tl iatae 3apo.,, ns B. Kamepuouukuil, A. A. Axpem, )KOX, 28, 
i 


Haszapo 

B. 6 (1958). *G Chiurdoglu, Bull. Soc. Chim. Belg., 47, 241 (1938); 50, 8 (1941);| 
50, o (1941). * G. Chiurdogl u, <A. Gui lVem~e au hy Byblllle Se ene Prancel| 
5, 1323 (1933), ° M. MW. Baryes, M33.-AH CCCP, OXH, 1956, 1329; )KOX, 26, 1888] 
(1955); 27, 876 (1957). *H.H. Hasapos, A. A. Axpem, KOX, 28, Ne 6 (1958); | 
J.Pasqualdeotstare A,Regas J "Chom esse 1940 1043) e 


| 

* Ormerum nomyrHo oneyarKu B (1). Ha erp. 424: B cxeme nocne ~ crpoxn cBepxy c i 
CTOPIt Mepsoro pada PopMyA ci2qyer nocrasurb wuppy I, c meso cropoust =a eae 
tbopmya — uuppy I]; maxgy mepBo u Broport tbopMysiaMa Kak B MepBoM, Tak H BO a - paAg 
opMyT CTp2MKH AOMKASI OsITh OOpaul2Hst BaeB0; B cXxeMe Ha crp. 423 BMecTO ioe ee 
(p) caekyer nocrasutp (a); Hacrp. 426 crpoxa 13 _H B CX€ME€ BMECTO ep clelyeT MoctaB ie 
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Aoxnagn Akawemun nayr CCCP 
1958. Tom 120, Nb 4 


XHMH Al 


b. A. JOJIFONMJIOCK, B. JI. EPYCAJIMMCKHHM, E. B. MHJIOBCKAA 
uT. Wl. BEJIOHOBCKAS 


IPPEKT KJIETKH WH TEPMOCTABUJIBHOCTb TlOJIAMEPOB- 
(ITpedcmaeaexo axademuxom B. A. Kapeunoim 6 I 1958) 


CyiecTByeT OouIbWloe YNCIO OpraHuyecKMX BellecTB, TepMuyecKkas ycroit- 
4HBOCTb KOTOPbIX B pacTBOpPe WIM B pacMaBe 3HaYHTEbHO HIKE, YeM B TBEPJOM 
CocrosnHu. HanOoulee THNMYHDI B STOM OTHOWICHHN Pa3JIMYHbIe COeqMHeHHA, CO- 
| HepxKallve JaOwJIbHble CRA3H (MepeKUCH, a30- HM AMa3s0COeAMHEHMA), KOTOpDIe 
| HauHHaloT Pa3JlaraTbCA JIMWIb MPH TemMepaType cBoero MviaBseHHA. B To xe 
BpeMA TeEPMHYeCKOe PasJIORKeHHe STHX BeMECTB B PacTBOPe MporTeKaeT Co 3HauH- 
TeJIbHOH CKOPOCTbIO IIpH ropa3 oO Ooee HU3KOH TemMepatype (cm. Ta6u. 1). 


Ta6Ouauna 1 


Tepmuyeckaa YCTOHYHBOCTb HEKOTOPBIX COeJIHHEHHH B TBEpAOM COCTOSHHH MH B pacTBope 


T. Trepmuu. 
| 1G Sab shy, AC, 8 Dacre, UctrounuK 
) 
) U\uHMTpHA as0nsomacaA- a er see sages 104 cpasn.} 70—80 (7) 
HOM KHCJOTBI CN CN 
Tlepexucb OeH30H/1a pee nig NOB S. A 60—70 (?) 
Oo O 
[lapaHuTpo6ex30u0 Me- ia ee has A ge 250 eee. 80 (3) 
peKHcb 0 .8O 
4,4-6uc6eH30.1,Ha30- C,.H;—N=N—NHCG,H, 30! os 135 Hau 
amMuHoonderuat é,H,—N=N—NHC.H, WaHHple 
Jlunepexucb G6eH3- ame PN Aes (4) 
ab lerufa C,H,CH CHC,H, T\anuprx 
ieee Her 
_ diumepexuch OexH30e- Pes PDS oy yo 
Bone (CoH, oC C(C.H,) 
~ a“ 
O—O 


OKCHeEPUMeHTaJIbHbIe aHHbIe, KOTOPbIe MPUBOAATCA HM2Ke, MOSBOMAIOT, KaK 
HaM KaxKeTCA, CBA3ATb 9TO ABJICHHE C Pe3KHM BO3pacTaHHem pouu 2c:ppekra KeT- 
Ku (peakWHH MepBH4yHOH pekoMOuHallMu CBOOOAHEIX paflUKaJIOB) B BASKUX H 
TBEPAbIX cpelax. 

Kak Oblulo MOKa3aHO paHee, TEPMHUECKOe PasO*KeHUe MeTHJI(peHHJITpHaseHa 
B YIIeBOLOPOAHOM cpeyle MPHBOAUT kK OOpasOBaHHiO MeTaHa HM MeTHJAHMIMHAa (a): 


CH, 


CH,—N=N—NHC,Hs 
CH,NHC.H, 


Han6onee BepOsATHO, YTO MeTHAHUNMH OOpasyerca B pe3ybTaTe PpekOMOuHa- 
IMM palukasoB, OOpasyi0lluxCA B MOMeHT pacMafla B «KJICTKe». OTO BLITeKAaeT 
783 


v3 TOO, UTO BEIXON, aMKUMAHWAMHOB MPH pasJO%KeHHH pasJMYHbIX AKUPHOapCh 
MaTHUeCKUX TpHa3eHOB MpakTHYeCKH He 3aBUCHT OT peak IMOHHOCHOCOOHOCTI|” 
QJIKWJIbHbIX CBOOOJHDIX PpalWKaJIOB, BOSHUKAIOINMX B pesyJbTaTe pacliawa Tpwy 
azeHos (5). Kpome Toro, o0pasoBaHHe MeTHaHHWJIMHa 3a CUT peKOMOuHallMOR|, 
HbIX AKTOB BHEe KJICTKH He IipeycTaBs 

Ta6nuna 2 JIAe€TCA BO3MOXHBIM H3-3a BbICOKOL 

Burxox OCHOBHBIX MpOAyKTOB IipeBpaulenuA aKTHBHOCTH METHAbHOPO pawukadda } : 
CBOOOMHEIX payuKasOB Mpa pasioxKenun Metus- PeakKUM BSaMMO/CMCTBUA C H30Mpoy) 
cbeHMITpHasecHa B passMUHIX cpefax. Konuex- NHJIOCH3OJIOM. | 


TpalnA TpvaseHa 10%. Temnepatypa AO? Hamu yCTaHOBJICHO, UTO pu po! / 
BeJeHHH pa3sJlOXKeHNA MeTHIeHHA) 

Comep2kaHue noyuMepa 
B “sonponumGensoue, Buxon, % oT TeopHu TpHaseHa B CHCTCMax yrueBoxopon 
Bec. % MNOJIMMep BbIXOJ, Me€TaHa NMOHH2KaeTCs / 
C YBeIHYeHHeEM BASKOCTH CpesbI. ORI! 

TlOJUUSO- NOJIMCTH- 
6yTHuIeH pou CHa CH;NHC,H, HOBPe€MCHHO C 3THM, Kak 9TO ObLIC 


MOKa3aHo Ha CHCTeMe MOJIMCTHPOJ — 
KYMOJ, BO3pacTaeT BbIXOA MpoOLyKkTéy 


aa a 49,0 15,0 MepBHYHOH PeKOMOMHAaLLHH, MMeHHG 
5 = 47,5 MeTHaHHIMHa (cM. Ta6u. 2). \ 
90 te 39,9 He onpene- SaKsioueHve, UTO YMeHbINeHHe) 
ae - ek AACA BbIXOJla MeTaHa CBA3aHO C MOBBILIe} 
as, 50 28.0 HHeM BASKOCTH, a He C YMeHbIeHH{ 
-— 90 9,9 43,5 eM KOJMUeCTBa H30MpomHlOeH30/a 


NOMTBepxKLaerca CeMYIOWLMMU Wai 
7 P HbIMH. Hamu moKasaHO, ¥TO TPH pass 
HOH BeCOBOH KOHICHTPalNu Pa3JIM4HbIX oO pa3iloB NowHCTHpOAa B W30lpo4 


ocean MeTaHa TEM HHXKe, YeM BHIIe MOJIEKYJAPHbIN Bec MOMMepa 
CM. Tao. 3): 


IIpupenenuble aHuble CBHLeTesIb- Ta6auna 3 
CTBY!IOT O CYUIECTBEHHOM BJIHAHHH Boyanwe MonekynapHoro Beca mosuMepa Ha 


BASKOCTH Cpedbl Ha SPPCKTMBHOCTh  BeIxox MeTaHa Mp pa30x%KeHHH MeTHMeHHA 
IpOTeKaHHA B3SAMMOJCHCTBHA B KJIeT- TpHaseHa 


Ke. Pe3ysibTaTbl HacToAeH padornl 
MO3BOJIAIOT paCCMOTPpeTb BOMpoc oO 


BO3MOXKHOM BJIMAHUM arperaTHoro Se peace Mozexyaapusit | Brixon CHy, 


COCTOAHHA Ha TEPMHYECKYIO YCTOMUH- = MACeHBoe, Bec. % ae (la 


BOCTb BelleCTB, COJepKallux Nad wb- 
Hble CBA3H (cM. TaOw. 1), a Tak2xKe NO- 
JIMMepOB, KOTOPble OO aaroT BbICOKOM 66 600 000 Zo 
TemlepaTypoH pa3maruenua. Pa3sun- 66 200 000 30 
ynve B NOBeEJeCHHH COeMHEHHH MOW06- | 
HOFO pOjla B TBEPLOM COCTOAHUH M B pacTBOpe (HIM B pacraBe) MOxeT ObITE: 
OObACHEHO OCOOEHHO BBICOKOH pouibio a:PekTa KJIETKH B TBEPJOM COCTOAHHH.. 
Paccmorpenue (pakTOB, KaCalolluxca TepMHYeCKOM yCTOMUNBOCTH BbICOKOMaB- 
KUX MOJIMMepoOB, JeaeT 9TOT BbIBOX OCOOeHHO YOeRHTebHbIM. | 

Kak M3BeCTHO, NoMMapakcumHsen ~CH2 Ce6Ha CH2CH,CeH1CHe~, temne-; 
paTypa NaBseHuA KOTOporO JocTuraeT 425°, pasaraerca JIMUb Moce nepe-; 
XOJa B pacliiaBseHHOe cocTosuHe. B pacrBope sTOT MouuMep NosBepraercs 3Ha-: 
YHTEIbHOMY PasJO2%KeHUIo yxe MpH 302° (°). CynectByer pA APyTux NoAMMepoB, | 
OOsaalolux BLICOKOM TemMepaTy pol WiaBeHHA HW ABJIAIOWLAXCA YCTOMUMBEIMH | 
NO WOCTHXKeHHA TOUKH MaBJleHHa, HalpuMep: , 


oN) ards es = CC;H,zCOCH.2CH, Gower 
I | 
O | 
T. We 420 (c pasnoxeHHeM) 


Te Mule 300° (Cc pasmox*KeHHeM) 
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; 
_ OveBnyHo, MbI uMeeM 3Jecb Jeno c «meperperbimn» NOJIMMepaMH, HauHHato- 
IMMMH MOABepraTbcA NeCTpyKTHBHOMY paclafy TObKO MocJe Mepexoya yepes 
‘Temilepatypy CTeKJIOBaHuA, KOFa “BASKOCTb CHCTeMbI Pe3KO MOHM2Kaerca. 
MO2%KHO NONaraTbh, UTO B WeCTKUX cucTemax (Hu2xKe Ty HAM HM*Ke Temnepatypbl 
‘WMABCHHA MIA KPHCTaJJIHYeCKUX NMOJIMMePOB) NePpBHYHbIe TEPMHYECKHE aKTHI 
‘pasppiBa cBx3eli C — C He BbISbIBaIOT JeMOJMMepHsalluH, HMeHHO Oularoqapsa 
‘SPPekTy KJeTKH, BOSBpallaiouleMy CUCTeMy B HCxoOsHOe cocTosuue. ToubKO 
Tlepexoy B dlaCTHYeCKY10 OOMAaCTh CO3AaeT YCNOBUA Mpolecca ecrpykKUMM, UTO 
MPOABACTCH B PESKOM NaeHHH TeEPMOCTAOMIbHOCTH MOJIMMePOB Bbillle TemMepa- 
TYPbI HX PasMATUeHHA WIM MWaBleHna. 

— Hcxogs us Bpicka3aHHbIx CcooOpaxkeHnii, cilelyer MpHHATb, YTO TepMocta- 
OWIbHOCTh MOMUMePOB, KOTOPbIe XapaKTePH3YIOTCA BbICOKOMi Temleparty pou 
‘MilaBlenuA, WOKHA NpeTepNeBaTb peskue CKayKH pH Nepexoye us TBepyzoro 
COCTOAHHA B SAaCTHYeCKOe HW M3 SaCTHYeCKOFO COCTOAHUA — B pacTBOp. 

B nocaequem clyuae TepMOCTAOHABHOCTh NOMUMepa OMpesedAeTCA mpoU- 
-HOCTbIO CK@JIeTHBIX CBASeCH NOMHMMePHOH Wenn. YNOMAHYTHIM Bbillle PaKT, yKa- 
SbIBaIOUMHi Ha NMOHMAKeHHe TepMuYeCKOM ycToluNBOCTH NOmuMapakcumusmena 
'B pacTBope, TOBOpHT B NOJb3y WaHHOH TOUKH 3peHHUaA. 

| Ha ocHoBe 9THX MpelcTaBeHHH MOXKHO CleaTb BLIBOL, UTO 3ajlaua MOBBIILe- 
| HHA TepMOCcTaOHJIbHOCTH KapOOlenHbIX MOJIMMePOB B 3aCTeEKJIOBAHHOM COCTOA- 
| HHH CBOAMTCA Mpexe Bcero K HeEOOXOAMMOCTH MOBBILIeHHA TeMNepaTYPbI UX 
TaBlenua. Jia KayayKonoOGHbIxX NOMMepoB, B KOTOPHIX dideKT KeTKH 
|TIPOABJIACTCA B MeHbIUeH CTeNeHU, BbICOKaH TeEPMOCTAOHJIbHOCTb MOXeET ObITb, 
/ 10-BHuMOMy, JOCTHIHYTa TOJIbKO 3a CUe€T NPOUHOCTH CKeJIETHEIX CBA3CH OCHOB- 
/HO wenn. 


VucruTy? BbICOKOMOJeKYIAPHEIX COoeqHHeHHH Tlocrynuso 
Axkajemun Hayk CCCP 4 I 1958 
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Jloxnayn Axagemun nayk CCCP 
1958. Tom 120, Ni 4 


B. K. KYCKOB, fr. ®. BEBHX u A. Jl. APOWEHKO 


HOBbIM CIMOCOB MOJIYYEHUA OKCHAJIKHJI® OCPHHOBBbIX 
KHCJIOT 


(ITpedcmaeaexo axademuxom C. H. Boavdkocusem 5 XI 1957) 


Uccnenya astbupbt GopHow KHCJIOTEI, MbI HallIM, UTO OHH He pearupyic 
¢ TpexxJIOpucTbIM (poctpopom axe pu KuNAYeHHH. XMOpoKUch ocdopa Merwe, 
paslaraer OopHble aupbl pH HarpeBaHHH Ha BOAAHOM OaHe MO ypaBHeHHHy 

(AlkO)3B + POCI3 > BPO, -+ 3AIkCI. 

IIpu 0° sta peaklluad MporeKaer O4eHb MeAJICHHO. XJIOpHCTHIH BOLOpo c Oopé 
TaMH MepBHYHbIX HW BTOPHYHbIX CMpToOB He pearupyert (+). [losromy mbI Mpeyn¢ 
JIOXKWJIM, UTO BMOJHE BO3MOXHO (thocopHJIMpOBaTb OOpHble 9upbI MO peak 
Co6oposckoro, 3HHOBbeBa HM OuTuuHa (?) | 
RH ++ PClg + 0,502, + RPOCl, + HCI. | 

PeakllnaA MepBoHadabHO Obla MpeqoxKena AA cocopuupoBaHHA yrsid 
BOJOB H M032Ke pacMpoctpaHeva Ha FraJlOuaIKUJIbl, MPOCTble SPUPbI H HEKOTOPbh 
pyrue coeqMHeHua. 

B wacrosueh paOore MbI Hallluiu, UTO OOpHble 9PupbI (HX NOWy4aM 43 CoG 
BeTCTBYIOLWLMX CUMpToOB (°)) JerkO BCTYNaIoT B STY Peakiuio. Peakiua npoTeKkad 
yCnewIHO JIHllb Mp xOpollliem OxJlaxkeHuu CMecu. Be3 sToro mpoTeKaert Mmpocra 
OKHCJIeHHe TpexxsopucTroro docdopa B XJIOPpOKHCb, Hu docopHJIMpoBaHHs 
MIpOAYKTOB Moyuaerca OUCHb MaJIO WIM Wake He Mosyuaetca coBcem. Cuauay 
peakuua cbocdhopuiupoBaHHaA Oblia H3yyeHa Ha NpumMepe Tpu6yTusOopata 
TpHuso06yTHOOpata. CxemaTM4uecKH OHA MOXKeT ObITh MpefCTaBJeHa B BU}E 

(CgH O)3B + PCls > 0,5 Op + (CgHgO)2POCgHgPOCI, + HCl. 

B onTHMaJIbHOM BapHanTe Ha | MowIb TpHOyTuNOOpata Gepetca 4 Moma Tpex 
xslopuctoro tbocdopa. OueBuguo, Poctopumupyerca Oosee ueM OHA OYTHIbHA 
rpynna tTpHOytuiOopata, Tak Kak BbIXO. oKcHOyTHdocpuHoOBO KUCJOT! 
66% — ec CUHTaTb, YTO TeOpeTHYeCKH BO3MOXKHO U3 1 Moma TpUuOyTHAGOpaTI 
Molyuntb 3 Moma OKcHOyTHdocpuHoBO KucMOTHI. HenocpercrBeHHO cbocd 
PHIMpPOBaHHbI OopHbid sup oKa3asicaA HeycTOHuMBbIM CoequHeHHem. IIpu nd 
MIbITKe OTOrHaTb MOyYeHHy!O Mpu docopwiupoBanuu Tpuuzo6yTuOopari 
XJIOPOKHCb (pocdopa oKasalacb, TO OKOO 80—100° HaynHaetca OypHaa peak 
Ilia H peaKIMOHHaA MaCCa 3acTbIBaeT B TBeEpsyio OecuBeTHy10 cmouly. IIpu otro 
Ke B BakyyMe lpu 15 MM oTOrmaHa XMOpOKUCcb cpocibopa H CMecb XJIOpaHruApHAO 
cpetu HHX C,H,OPOCI,. Ocrarox — rycraa cna6ooKpalliesHaa macca — Mi 
colepKaHuto x0pa u Pocdopa Os0K kK B (OC,H,POCI,)s, Ho c MOeKYJIA PHBII 
Becom oKouo 300 (323 u 315 no _~ByM ompeyenteHHaM) BMecTO BHIUMCMeHHOr 


AJIKMJIOKCHPOCPUHOBHIX KHCIOT 0 OKOHYAaHMM choctbopHMpOBaHUA BbIIMBad| 
MpOAYKTbI peaKWHH B BOY CO JIbAOM M HECKOJIbKO pa3 BbIMapuBan WIA yhale 
HHA COMAHOH M OOpHOK KucJoTHI. Jlaee, Mo Meroxy, mpeqoxwennomy IspKed 
(*), ornenaau cbocopHyio Kucnory B Bue MarHuliaMMoHulinol conu u 
(bulbTpata OcaxKLaIM CBHHILOBY!0 CO/Ib COOTBeTCTBYIOWel aKUOKCHpochunG 
BOM KHCAOTHI. Pa30xKeHHeM CBHHILOBOM COMM CepoBOZOpoqoM nowyyalH CBC 
OoqHyt0 oKcudocuHoBy!0 KUCIOTY. 

&-OkcupocpHHOBble KUCJOTHI NomyuMiu mpH PocdoparupoBaHuu TPuMerTH 
Oopata 4 TpuOeusumOopata. OTH KUCMOTEI ObWIN NOMyueHbI wu paHee (4, 5) ui 
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COOTBETCTBYIOWMX alIbqeruqos. AHamuruueckue MaHHble COBNAaIH C MpHBesex- 
HEIMU B uTeparype. IIpu hocsopunupoBanuu 6ytunGopata nowyueHa KPHCTaJ- 
dmueckad OKCHOYTHIPocpuHOBad KUCOTa, KOTOPad, B OTMHUHe OT ONCAHHOL 
B WMTepatype «-oKcHOyTHIocpuHOBOli KHCHOTHI, C. MATHXOPUCTHIM cboccbopom 
He oOpa3yer xlopanrugpuya, a 9Hepru4Ho pearupyer c o6pa30BaHHemM TBepJoro 
Oenoro BellecTBa, BUAUMO,— NpoxyKta nomnKoueucauun. V3 TpusTHIOOpata 
YAalocb NOMYYUT OKCHSTHAPOCPUHOBY1IO KUCOTY B Bue HeUUCTOH CBUHILOBOL 
COM; OHA COsepxKuT cocopuyio KucOTY, xoTHA TIpeBaPpHTeIbHO MPHMeCb 
dbocopHot KuCHOTHI OTIeIAIAcb HAMM B Bue MarHuiiamMMonulinoli conn. Oue- 
BUJHO, NOy4aerca CO/lb HeCTOHKOM B-oKcuSTHCOCPUHOBO KUCOTHI, KOTOPast 
aHaslOrM4HoO panee NOJIyueHHomy ee acbupy (°) merko pacujenaserca ¢ 06pa30Ba- 
HHeM ocopHot Kucaorbi. Tpoune okcuanKkuociHHOBble KUCJOTHI BbINLeeHbI 
B Bue CBHHIOBHIX COJeH, B CBOOOJHOM BHe HeKPUCTAIIMYHbI HW, BO3MOKHO, 
MpescraBaior cool cmecu H30mepos. IIpu HarpeBanun doccbopux0pHzoB 
OOPHDIX S*PUPOB STHX KUCJIOT HeMocpesCTBeHHO NocAe (ocibopHMpoBaHUs OHH 
‘Pa3JiaratoTca, NpHyemM MpoTeKaeT SHeprMynHad peakUMA C BbIeeHHeM XJIOPH- 
cToro Boopona. 

IIpu hoctopuiupoBanuu u306yTHIGopata Obi MpoBeyeH OMbIT MpeBpalleHHA 

MOUYUeHHbIX XJOPaHTHAPHAOB B STHIOBbIe Supbl MyTeM OOpaGorKH ITHOBLIM 
CMMPTOM B MpPHCyTCTBUM MMpHAuHa, aHalOrH4HO MeTOaM No.yyeHua SpupoB 
bocunoBbix KuCAOT, OMyOuKOBaHHbIM paHee (7). 
_ Tlomyyennaa cmecb atupoB He Meperonaach, H MPH MOMbITKe OTOFHAaTb B 
BakyyMe TpH9THIdochatT Wake HacTyNada NomMMepHsaliua. Crean Obit TakxKe 
OMbIT NOyyeHua Mupodocdhata mo meroguKe J[BopuuKosa u Mopuana (8), c Tem 
4TOObI MOJIYYHTb MO CYMMapHOMY YypaBHeHHO Mupodocdart TuNa: 


B (OCgHgPOC1,)3 + 3POCI3 + 12C,;H;OH > 


O O 
I I 
— B (OCGyHsP — O —P — OC,Hs)3 + 3C,H;Cl + 12HCI, 
S | 
OC;H; OC;Hs 


Tloy4eHHble HECKOJIbKO pa3 MupodocdaTh, OfHakO, HMeIM MOJIeKYJIA pHbI 
Bec 1300—1400, Bmecro BbluncmeHHOro 963 u, O4eBHAHO, OblIu NOMMpocdaTamu. 
_ Tlonyuenuble scbupbl, Kak mOKa3a10 MCMbITaHHe, OKa3bIBaloT BecbMa c1a6oe 
WHCCKTHILMAHOe JelHcTBHe Ha THMMYHOFO BPeAUTeA CeIbCKOXO3AMCTBEHHDIX pa- 
cTeHuH — amOapHoro JoulroHocukKa. 
| 
| QIKCNePUMECHTAALHAA YWACTh 
- Peaxuua ociopumuposanua GopHbIx apupoB mpoBoyuTca B Tpexropw10it 
KOHMYeCKOH KOsOe C OOpaTHbIM XOJIOAMbHHKOM (3aKPbITbIM XJOPKadbILHeBOu 
TpyOKOH), TepMOMeTPOM, KalleJIbHOM BOPOHKOH u KalluJAPOM, Yepe3 KOTOPbIlt 
M3 OaloHa MpomycKaW KHCJOPO, BbICYIWeHHbI XJIOPHCTbIM KaJIblIlMeM H 
HaTPOHHOH U3BeCTbIO. 

B xo6y nomeujain 0,1 Moa OopHoro apupa, OxaxKMaIM ee CMeCbIO Mba 
C COJIbIO M HAYHHAJIM MpOnycKaTb KMCOpO 4epe3 KallWJJIAP C TAKOM CKOPOCTbIO, 
YTOObI EBA MO2KHO ObIIO CUHTATb My3bIPbKU; MpakTHUeCKH 3a YaC MPOXOAMT 
9—3 n. OgHoBpemMeHHO MpuKanbiBalH B TeyeHHe 2—2,5 vac. U3 KalleJIbHOU 
Boponku 0,4 moa (55 r) rpexxsopucroro doctopa — BHaYasle OUCH MeW€HHO, 
TaK KaK peaKIWA MpoTeKaeT 9HEPrHYHO WH BO3MOXHO HerKellaTebHOe MOBBILLe- 
Hue TemMepatypbl. TemMepatypa peaKUMi WIA pasIM4HbIX I9PupoB MIpHBewena 
B Ta6a. 1. [locae Toro Kak BeCb TpexXJIOPHCTHIN coctop oOaBuieH, MPOMyCkaloT 
KHCIOpO Wo Tex Nop, NoKa TeMMepatypa He MepecTaneT NOBbIMATbCA, H 3aTeM 
emje 30 MHH., Moce Yero 3akaHUMBaloT Mpouecc. He no3Boid peakIHOHHOH 
CMeCH Harperbca, ee BbIMMBaIOT TOHKOM CTpyeH mpH NepeMeUIMBaHHN B 15% 
XOOMHO! BOAbI H MepemeliuBalor No pacrBopenua (rugpousa). Jlanee HeckoMb- 
KO pa3 yMapuBator pacTBOp Ha BOAAHOM OaHe Ao MNomHOrO yHaseHHA XJIOPHCTOrO 
BOmopoya (MapbI He JOJI2KHbI pearupoBaTb C KOHTO-OyYMaxXKOH). a 
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Taonuna wf 


Oxcnanku- | Oxcyankua- 
hocuHoBo- | mocdunopaa 


fs KHCJIbIW CBU-| ~ xycnota 
S Hell 
Bopupili s@up Ee Anasus * 
o 5 & 
5 “i B zh & 
ae ae 
MetnaoBblit OM Sea ae, a2 41,7| T. ma. 85°; amt. anne (4) 85° 
Haitizeno %: P 9,33 
CH3PO,Pb. Bpryucneno %: P 9,41 
OTHIOBHIN Ow halen seg) = —- Hatimeno %: P 8,95 
C.HsPOsPb. Brruncneno %: P 9,35 
Tponunopnlt 0O—7 |43 |44,6); — | — Hatimeno %: P 8,63 
CsH2PO,Pb. Boruucuieno %: P 8,97 
ByTuso0Bbilt 4 |66,5]60,0| 214 alle, Haigeno %: P 8,48 
; C,H,PO,4Pb. Boruucneno %: P 8,65 
V306yTH0Bbilt QO | 41 37,4) — — Hatizeno %: P 8,48 
C4HgPO,4Pb. BaruucsieHo %: P 8,65 
V30amuoBblt 6—12) 47 37,8) — — Hafiyzeno %: P 8,114 
C;Hy,;PO,Pb. Bpruucneno %: P 8,30 
BTopvuHooKTH- HT | ee 17,0} — — Halizeno %: P 8,46; 8,4 
JIOBbIt (OKTAa- C,Hy,;PO,4Pb. Baruucneno %: P 7,54 | 
HOvI-2) 
Lux sorekcuso- 25e NZS SOLON Tis GN ZO 2 we mae ales daae 
BDI Hatigeno %: P 7,75, 7,9 
CeHy,PO.Pb. Bpruncneno %: P 8,05 
Bexnsun0Bpli Oe oL 23,7| — | — | Annmyopaa comb T. m1. 200—201°. am 
Manupie (°) 201—202°. | 
Hatizeno %: P 7,86; 7,89 
C,H,PO,Pb. BrruncneHo %: P 7,83 


* Bee anasiM3bl Ha coflep2Kanhe P OTHOCATCA K CBHHILOBBIM COJIAM OKCHaJIKHJIG) OC*PUHOBEIX KHCIG 


Hasee pa36aBJa1oT CmMecb 20 06bema 200—300 mal, ROOaBIAIOT aMMHaKa BD 
ClaOOuleOUHOH PeakIMH UM OCaxalor docdopHyro KucnoTy 10% pacTBopo 
a3OTHOKHCIOrO MarHun. Uepes 12 vac. OTPuJIbTPOBbIBaIOT HW MPOMbIBAaIOT BOLO! 
BbINaBLUHH ~MarHuhamMMOnUhocdar. 

@uyNbTpaT H MpOMbIBHbIe BObI COCAUHAIOT UH OCaxaloT 20% pacTBOpoM a 
TaTa WIM HUTPata CBHHIa JO NOJHOTHI OCaKeHuA. CBHHILOBYIO COb OTPUJIbTpC 
BbIBaIOT, IPOMBIBalOT HECKOJIbKO pas TopsAyeli BOO, BbICYWIMBaloT Ha BO3yx 
HM, HakoHell, upH 110—115°—B cymumbyHom UKady. Jia BbieteHua cBo6on 
HOH OKCHaIKUIPOCHHHOBON KUCJIOTbI CBHHILOBYIO COJIb, He BbICYIUMBaA, B30ai: 
TbIBaloT C 200 MJ BOLI, a 3aTeM CePOBOROPONOM OCaxawor B TeyeHne 5 yac 
CepHHCTbIM CBUHEL. OcaoK CepHHCTOFO CBUHILa OT*PUJIBTPOBbIBaIOT H MPOMbIBale 
ropayeH BooK. Oum,TpaT MpoBepsxtoT, MpoNyckad CepoBoZOpor, Ha NomHOT’ 
OcaxKeHHA, YNapHBaloT Ha BOAAHOM Cane H BbINABLUY1IO OKCHaJIKHIIOCPUHOBY? 
KHCJIOTY BbICYIIMBalOoT B SKCHKaTOpe Ha NATHOKUHCHIO dbocdopa, Peayanrat 
cBeseHbl B TaOu. 1. 


MockoBckuii rocyfapcTBeHHbIii yHHBepCcHTeT Iloctynuso 
um. M. B. Jlomonocosa 16 X 1957 


UMTHMPOBAHHAS JIMTEPATYPA 


1W. Gerrard, M. F. Lappert, J. Chem. Soc., 1951, 2545; C. R. Kinney, 
H. T. Tompson, L. C. Cheney, Am. Chem. Soc., 57, 2396 (1985), -2 JI. 3. Ck 
6opopcKni, lO. M.3unosbes, M. A. Duraun, JAH, 67, 293 (1949); 73, 333 (1950 
W. J. Jenzen, J.O.Clayton, J. Am. Chem. Soc., 70, 3880(1948). 3 B. K. K y« 
kos, B. A. Ky xosa, Mss. AHCCCP, OXH, 1956, 734. *H. J. Page, J. Chem. Soe 
101, 423 (1912). ® W. Fossec, Monatsh., 7, 20 (1886); M. MW. Ka6Oaunuk, Yer 
xum., 16, 4, 403 (1937); M. HW. Ka6auunk, E. C. Weneaesa, Mss. AH CCCP,OXE 
1951, 185. °T.B.deauuunes, B. K. KycKos, KOX, 16, 1481 (1946). 7 A. D. F 
Toy, J. Am. Chem. Soc., 70, 3882 (1948). ®M.N. Dvornikoff, H. L. Moril 
Anal. Chem., 20,935 (1948). ® J.B. Conant, A. D. Macdonald, J. Am. Chen 
Soc., 42, 2337 (1920). 
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: HTornaye Akayemun nayr CCCP 
“i 1958. Tom 120, Ne 4 


XHMH A 


A. JI. JIMBEPMAH, [. B. JIO3A, WKAH MYAH-HAHb uw axanemux B. A. KAZ3AHCKYA 


KATAJIMTHYECKAA WNKJIM3AUHSA x-MEHTAHA HW a-FEKCAHA 
C OBPASOBAHHEM TITHYJIEHHOrO WHKJIA 


6B pane paodor, OMYOMHKOBaHHbIX 3a MOCeAHHe TOAbI, HaMU ObWIO MOKa3aHo, 
4YTO NapaPHHOBble yreBOROpOAb! B MPHCYTCTBHH MWaTMHUpOBaHHOrO yruA 
PlaqKO WHKJIMSYIOTCA B TOMOJIOrH WHkKJonMeHTana (1). IIpu stom oKa3amocb, 
4TO BHIXOJbI IWMKJIONCHTAaHOBbIX YIeBOJOPOOB CYUleCTBeHHO 3aBUCAT OT CTpoe- 
HHA HCXOJHbIX NapauHOBBIX yrvieBojopozoB. Tak, mpu 310° u o6bemuHOl cKoO- 
pocru mponycKkanua 0,2 uac™* BEIxXOX rOMOOFOB WHKsONeHTaHa Ha CBexKem I1pe- 
MapatTe KaTaJlH3aTopa COCTaBJIAeT: H3 H300KTaHa 25—35%, u3 3-9THAIMeHTaHAa 
12% uw u3 H-oKTaHa 3—5%. MoxKuo 610 yMatb, 4TO MapacbHHbl HOPMaJIbHOrO 
CTPOCHHA IHKJIM3YIOTCA C NPHMePHO OAMHAKOBOM CKOPOCTbIO, TaK Kak H-FreliraH 
HW H-OKTAH B HECKOJIbKO APYrux YCJIOBMAX JlaJIM OMHAKOBbIM BbIXOA MpOAyKTOB 
iukiusaunuu (1). Tlostromy Opwio MHTepecHO CpaBHHTb H-OKTaH C H-reKCaHOM H 
#-TleHTaHOM. OcoOeHHO HMHTepeCcHBIM Ob MOCIeHUM yreBONOPON, Tak Kak B 
peakUHH WHKIH3aluH C OOpas0BaHHeM NATHUYICHHOFO KOJIbIla OH MpescraBsAeT 
coOoH ucK0ueHHe B CBeTe TepMOJMHaMMyeCKHX aHHbIx. J]elicrBurembHO, B 
TeEPMOJHHAMHYeECKH PABHOBeCHOHM CMeCH N-MeHTaHa C WHKJONeHTaHOM Upu 500° K 
M aTMociepHoM JlaBJICHHH WHKJIONeHTaH MOJIKeH COfepxXKaTbCA B KOMMUeCTBE 
numb 8%, Tora Kak B PaBHOBeCHbIX CMeCCAX A-TeKCaHa, H-FrellraHa UM H-OKTaHa 
C COOTBETCTBYIONIUMM MOJIMMeTHJI€HaMH COJepXahNe WHKJIONCHTAHOBbIX YIJIeBO- 
Ropoyos 6yzer cocrapiath 30—40% (°). 

IIpopeqeHHoe HaMM MCCJIeOBaHHe NOKa3aJl0, YTO H-MeHTaH JjeHCTBUTeJIbHO 
BejleT CeOA HHave, ¥eM BCe eFO H3YYeHHble FOMOJIOrM, TOra KaK H-TeKCaH WHKJIN- 
3yerTca MomoOHo H-oKTany. Tak, mpu 310° u o6bemuHoli cKopocrn 0,2 uac™ axe 
Hajl CBe2KeMpPHroOTOBJICHHbIM KaTaJIM3aTOPOM °H-NeHTaH COBepIeHHO He H3Me- 
HAJICA, TOPa Kak H-TeKCaH WukIu30BaICA Ha 38,5—4,5%. Bomee Toro, x-MeHTaH 
He 1ONBepraJica WukIHu3alnn axe npu 330°, u ub mpu 350° on BcTyNaJ B TY 
peakIlHI0, HO H pu TakOl OTHOCHTeJIbHO BbICOKOM TeMMepaTy pe BbIXO] IMKJIO- 
NeHTava Obit HeBemuK. Mexpy Tem, KaTaJIu3aTOp Obl WOCTaTOUHO aKTUBeH, 
TaK Kak Ha OTJebHOM ero nopiuu mpu 310° u oO6bemHOHM cKopocTu 0,2 uact 
W300KTaH WMKIM30BaIcA Ha 30%. 

Uro6bl NOATBepAUTb, YTO B PaCCMaTPHBaeMbIX CJTyYaAX MeMCTBHTebHO M0- 
MyUalorch O*KMaemble MPOAYKThI WHKIM8alHU, YrvieBOMOPOAbl MpoNnycKasMch, 
KaxKJbili Ha OTJeNbHOH Nopluell KaTau3aTOpa, B TeYeHHe HECKObKUX AHel. 
H-Ilentan mponycKasica mpu 350°, x-rexcaH — pu 310°; oObemHaxd CKOpOCTb 
6blwla ONMHaKOBOH, a umeHHO 0,2 uac}. TlomyyeHubie KaTaJIM3aTbl, TMocwe 
orpelleeHusA KOHCTAHT H XpOMaTOrpaMpoBaHUA, pasroHsINCh Ha IpPeKTHBHBIX 
KomoHKax. M3 KaTamu3ata H-MeHTaHa Obl BbINeeH MHAMBUAY aJIbHbIM WAKJIONeCH- 
TaH, uMeBIUMMi, Cy MO KOHCTaHTaM, CTeleHb YMCTOTE! OKOIO 99 %. V3 katanu- 
3aTa H-TeKCaHa Obl BbIJeseH KOHUeHTparT, COepKaBliui, Ha OCHOBAHMH aHalu3a 
C MOMOMIbIO CMe€KTPOB KOMOMHALMOHHOTO paccesHuA *, OKOJIO 95% merusin- 
IMKJIONeHTaHa. 


* CneKTpbI KOMOMHALMOHHOrO pacceaHuaA KaTamM3aTOB Obi MCC/ICAOBAHbI ees Ore 
PHHBIM, KOTOPOMY MbI BbIpawaeM CBOIO OarosapHOcTbh 3a TOBaPHIeCKy!O MOMOIIIb. 
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BecbMa JIIOOOMBITHO, YTO B FOJOBHOM (PpakKILMH PpasrOHKH MpPOAyKTOB MpeBp 
IMCHHA H-IleHTaHa ObWwlo OOHapyxXeHO MO CMeKTPpaM KOMOMHALLMOHHOrO pacce 
nua 25—30% uszoneutana (1,7% Ha Becb kaTausat). JLo cux mop HajexkHOr 
OKa3aTeIbCTBa BO3MO2XKHOCTH H3OMepH3allHH Wapa@MHOBbIxX YyrvieBOOpoo} 
B IPHCYTCTBHU MlaTHHMpOBaHHOroO yrvid B WMTepaType He BCTpeyasoce. IIpa 
na, B 1937 r. IO. K. lOppes u II. A. Tassos (°) coo6uyuiu, YO H-OKTaH B TOK 
BOMOPOa U3OMePH3YeTCA B IPHCYTCTBUH STOO KaTasaTOpa B CMeCbh usollapa: 
(buHoB, HM 9Ta paOoTa uacTO yMOmMMHaeTCA B MOHOFpa*uyeckon MHTepaTyP 
Oguako B cBeTe HaUIMX paOoT NO WHKIMsaluH NapadvHOB B IWuKJIONeHTaHE 
MOXKHO ObWIO Obl AyMaTb, UTO H3ONapadHHb! B paOoTe 3THX ABTOPOB MOF ObITT 
H BTOPHUHbIMH MpOLyKTAaMH: pe3ybTATOM WHKJIM3aUMM H-OKTaHa HM MOCJELY10 
WWero FHAPOreHOMM3a WHKJIONeHTAHOBbIX yIJleBOLOPONOB, HallpHMep: 


CH, — CH, — CHs 4 5, 
a CHs3 a CH = CH, ans CH, rai CH, = CH, —CHs) 


| 
CH; 


8) 
H-CgHig eee 


Tlockompky mpu THyporeHomvge WAkNOMeHTaHa MOXKeT OOPa3OBaTbCH TOJIb: 
KO H-IICHTaH, NOABJIeHHe H38O0MeHTaHa B KaTaJlM3aTe COA3aHO, OYeBHIHO, IPA} 
MOH H30MepHsallHH. 


IKcnmepuMeHTadbuad Ciera. 10a) 


rekcaH Obl MOsyYeHbI XpOMaTOrpadupoOBaHHeM MpOLaxKHbIxX MpenapaTOB 3TH 
yrvleBOMOPOAOB, a 3aTeM TeperOHKOl Ha KOOHKe 9dexTuBHocTHiIo 1000 7. 7) 
Ilocme nmeperoHKW OHM MMeuIM CJleyIOUlWe KOHCTAHTHI: 


| 
MUcxowuple BemecTBa Hv KaTaaUusaTop b. A-llentay u F! 
| 


ae oe 20 20 
°c (760 1M) iD) ae 
H-IlenTan 36,1 AS 57D) ORO262 
H-I ekcaH 69,0 41,3749 0,6594 


OTH 3HaveHHA MPakTMYeCKH COBNaalwoT C HaHOoslee HajlexKHbIMH JIHTepaTyp- 
HbIMM JaHHbImu (’). 

B kauectBe KaTaJIv3aTopa ClYKWIM WBa OOpa3ila NaTHHHpOBaHHOrO yruA 
(20% Pt), mpuroroBjeHHble no nponucu H. J. 3emuucxoro u M. B. Typosoit- 
Tonsak (8). [isa cpaBHeHuA aKTHBHOCTM KaTaslu3aTOpOB C paHee IPHMeHABLIE- 
MHCA OOpasiaMu HeOOblWMe NOPUMM KaTasHsaTOpoOB (10 Mul) MCMbITbIBaNHCh MC 
v300KTaHy mpu 310° u o6bemHOK cKopocru 0,2 uac4. Tloce xpomarorpadupo- 
BaHHA KaTa3aTbl uMelu ny} 1,3975 u 1,3962, uro orBeyaer 30- u 24%-m3 


BbIxoLy 1,1,3-rpumeTHalukoneHTaHa, CooTBeTCTBeHHO. Ha mepBom u3 OOpa3: 
IOB H3yYaslaCb WMKIN3alMA A-MeHTaHa, Ha BTOPOM WHKJH30BaJICA H-FeKcaH. 

Iukau3sauua ANenHTadH a. Hay 60 ma katanu3aropa Obin0 MpoBe 
Nexo 6 onbiroB NposouxKUTeMbHOCTbIO 2—4,5 uaca. Kamp pas mponycKasack 
cBexkad MOPUMA AH-MeHTaHa mpH 350° uw o6bemHOH cKOopoctu 0,2 uac7! 6e3 rasa 
HocuTeiA. JnA Kaxkoro KaTalusatTa ONpeseMAIMCb NOKasaTeb NPeOMIeHHA 
yAebHbIM Bec H OpoMHoe uucIO. SaTem MponycKaHHeM Yepes CHINKareb Ka 
TaJIM3aTbl OCBOOOXKAaIUCh OT HelpeNeMbHbIX, MOCe ueroO CHOBa OMpeledAIUC) 
NOKasaTe/ib MpPeOMJICHHA MW YeIbHbIN Bec. CoflepxKaHue HeNpeeIbHbIX HaxG 
JMW0Cb 10 OPOMHbIM UHCJIaM, a WHKONeHTaHa — Ha OCHOBaHHU aJUTMBHOCT! 
NOKa3atTeeH MpeIOMIeHUA HU YJebHbIX OObeEMOB (°) KaK CPefHee H3 STHX IBY) 
BeIMUMH. PesyJIbTaTbl MCCeQOBaHHA KaTaH3aTOB JO U Mocse xpomatorpadupo 
BaHHA MpuBeyeHbl B Tada. 1. 

XpomarorpadupoBaHHble KaTaJIv3aTbl W3 BCeX OMNBITOB ObIIH COe.MHeHB 
B pesyibtare momyuusoch 107,0 r katanu3ata c n® 1,3593, aro npHOmMB3HTeIb 
HO oTBeYaer cogepxKanHuio 3,7% WuKnonentana. Katau3ar Obi pasorHaH H. 
KONOHKe StpexruBuocrby 100 7. T., a OcraTOK OT 9TOH PasTOHKH Obi pagorHa’ 
falee Ha KONOHKe StPeKTHBHOCThIO 35 T. T. CBOMHbIe PesybTATbI PpasrOHK 
Wanbl B TaOu. 2. [pu uccueqopanuu dpakunu | c nomombIO CneKTpoB KoMOnHa 
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Ta6auua 1 


a BprxoAbl HW CBOMCTBa KaTayIMgaTOB H-neHTaHa 
CrolicTBa KaTasu3saToB 


Tponyuyeno ee ees nocse xpoMaTorpaduposanna 
H-lleHTaHa, a Spe i 
OnpiTa 7 BbIXOJ, n20 qo Opom- ee ae n20 q20 ive WaRae 
r D 4 nenee AebHbIX, D 4 meHTauHa *, 

Z % % 

ee ee ee ee ee ee ee ee Be 

dl 28,8 25 70M tel soot2 nO 0528 leo Dy) 1,3593 0,6312 4,2 

2, 29,4 20; OM 8600] 0, 6825 9,9 4,4 4, 3092 0,6314 4,2 

3 So 30,0 | 41,3602} 0,6307 9,0 4,0 Tr a092) 0,6303 oli 

4 12.9 Motley SO04IE Os bots 8,0 3,6 41,3590 0,6304 Be! 

& 24,1 23,07) 1,8603) 0,6345 G)..83 4,1 1,3592 0,6311 4,1 

6 20.) 26,5 | 41,3600] 0,6302 9,9 Gk 41,3090 0, 6294 3,0 


* BpiwucaseTcH Kak cpefHee 3 HaliMeHHEIX MO MoKasaTeNAM NpeNOMMeHUA H YJejIbHEIM 
o6beMamM. 


TaO0nauna 2 


PesyabTaTbl pasrOHKM KaTasM3atTa H-leHTaHa * 


e Comepxxanne | 
MW hpaxnuy ‘apa 760 aa peice, eee % np a mueaone ana 
I 29 ,5—36,4 3,9 1,3560 0, 6235 — 
II 36,4 iil dle S}0N1/) 0,6262 — 
Ill Bond 77,9 Nees h 0,6262 
IV 36,4 Bod) ASO 0,6262 = 
Vv 36,4 0,9 IDS 0, 6262 = 
| VI 36,4—49,2 Nels 473915 0,7071 69 
me VII ** LSPA Eg 1,4063 0, 7438 99 
| Ocratox — One 1,4063 — 99 
~Co6paHo B 
_ JIOByUIKe — ES 4 ,3565 0, 6248 — 
 Tlorepu -- 3,4 


WOT Ons 0050 


| 

| * M@paxunn 1—I1V co6panbl Ha KoNOHKe 9ddexTuBHocTHIO 100 T. T., OcTambHbIe dpak- 
UHH — Ha KOJIOHKe S(PeKTHBHOCTHIO 30 T. T. 

** AnMJIMHOBaA TOUKa STO dpakuuu 16,0°. 


; 


HMOHHOTO paccesuua Obwin OOHapy2KeHbI BCe OCHOBHbIe AMHYM usOMeHTaHa, 
tojiepxKanue KOTOpOrO paBHaAoch 25—30%, uTo cocrapaser 1,7% Ha Ka- 
fauu3aT. Pacuet, Npov3BeeHHbIi BONYUeHHH aWIMTHBHOCTH MoKasaTesel mpe- 
NOMJICHHA M30MeHTaHa M H-NeHTaHa, MpuBed kK OnM3KOH BenMuuHE (2,1 %). 

Kouctrantbi ppakuuu VII sro pasrouKu O4eHb Os1M3KH K KOHCTAHTAaM WHKJIO- 
qentaHa. Ilo Hau6omee HalexKHbIM JMTePaTYPHbIM aHHbIM 3TOT YrvieBOAOpoy 
umeeT CBOlcTBa: T. Kum. 49,262°/760 mm; n° 1,40645; d*° 0,74538 (°); aHnun- 
yopaa Touka 15,8° (°). Emme 6uxKe K koHCTaHTam paxuun VII oKaspiBatorca 
JONyYeHHbIe pacueTOM KOHCTaHTbI Jia cmecu us 99% WuKNoneHTaHa Hi 
1% H-MleHTaHa: ae 1,4061; d* 0,7440 u aHMMHOBad TouKa 16:35. 


 Wuxau3sauusa a-rexcana. Hay 45 ma katanusaropa Obl0 MpoBexeno 
) OMbITOB NpOAOJKUTeIbHOCTHIO No 5 vac. Kaxbili pas WponycKaslacb CBexKas NOp- 
qua H-rekcaHa mpu 310° uoObemHOM cKopocTH 0,2 uac™*6es ra3sa-HocHTenA. Bes 
lavIbHelillad OOpa6oTKa KaTaJIH3aTOB M OMpeseseHue CoJepKaHuA B AUX Ole- 
puHOB u WHKaHOB IpOuSBOAMaCb Tak %Ke, Kak H B CJlyyae A-MeHTAaHa. Coyep- 
Kanne OeH30Jla B KaTalu3aTe BbIUMCIAJIOCh MO H3MeCHEHHIO NOKasaTeA Mpesom- 
1eHuA WO uM Moce xpomatorpadun. [lomyyenuble pesybTaTh! CBeAeHbI B TAO. 3. 
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Ta6auua 3 


Bpbixoypl WM CBOHCTBaA KaTaJIM3aTOB H-rekcaHa 


Cgolicrpa KaTaJIH3aTOB CoctTaB KaTaJIH3aTOB, % 


Ne g 5 Oo xpoMaTorpadupoBanua Bee en nonaemt ah TRE 
onbita Hs uu | Sexson] UUKIO-| 
S 5 ot un avo Coote: Ge ae neHTan 
jen | 
4 29,4 | 91,1 | 1,3774] 0,6648] 0,9 | 1,3765| 0,6627} 0,5 40) 4,9 
2 28,9 | 93,4 | 1,3774| 0,6648] 1,3 | 1,3763) 0,6623) 0,7 Nes} 4,0 
3 30,3. | 98,4) | 4,3772| 0,6637|  4,2° 11,3760) 066199 056 1,0 354 
4 28,6 | 93,3 | 1,3770| 0,6635} 4,0 | 14,3760) 0,6615]| 0,5 fa. 3,0 
5 27,2 96.46} 1.3768" 0, 66348) 4,2) 1) 1537598 0, 66st) 10,0 16) 2,9 
6 30,1 | 93,3 | 41,3768! 0,6630| 4,2 | 41,3758) 0,6608} 0,6 eal DD, 
i 29,7 | 99,6 | 1,3768/} 0,6630} 1,3 | 1,3758] 0,6609] 0,7 AO 2,0 
8 28,9 | 93,4 | 1,3767] 0,6628| 1,4 | 1,3756} 0,6608| 0,8 bea) 4,9 
9 29,4 | 90,0 | 1,3767] 0,6628] 1,3 | 1,3756] 0,6608| 0,7 Amt 1,9 


PasroHKa Ha KOJIOHKe COeAHHeEHHOrO XpomMaTOrpadupoBaHHoro KaTaJH3aT 
(185,3 r) cn® 1,3760 (3,1% meruiluKsonenTana) MpOu3BOLMach C Pier 


BbIMH UuCaMH: 240 Ha yuacTKax Nobema Temulepaty ppl H 100 Ha mato. Pesya 
TaTbl MpelcraBJeHbI B TaO. 4. Kak NoKa3bIBaloT KOHCTAHTbI, MCTHJIILMKJIOMNet 


Ta6auna 4 


Pe3y 1bTaTbr pa3roHKH KaTaJIW3aTa H-reKCaHa 


: 2 
re parame | oOUeBStatame | a Beran, | AB | ap 
I 06 , 6—67,6 1,0 14,3760 0, 6614 

II 67,6—68,9 15) 4 ,3748 — 

Ill 68,9—69,2 86,1 41,3749 — 

IV 69,2 Od NBA — 
OctTaToK — 2B — _ 
Ilorepu — Syval te a 


TaH CKOHIUeCHTPHpOBaJICA B OCTAaTKe, COJepxKalljeM NO NOKasaTeJiO MpeOMJIeHRt 
94,7%, a 10 yyetbHomy oObemy 96,1% sroro yrmeBogxopoza. Anamu3 ocTaTKi 
C MOMOUIbIO CIeKTPOB KOMOMHAalMOHHOrO paccetHuA Tak2Ke MOKa3ail, 4TO Of 
coctout 43 95% merumuukmonentana u 5% HA-reKcaHa. | 


Uncrutyt opranuyeckot xumuu um. H. J. 3eauuckoro Tlocrynusto 
Akayemun Hayk CCCP 26 II 1958 


UMTMPOBAHHAA JIMTEPATYPA 


1B. A. Kasaucxud, A. Jl. Jiu6epman nu gp., JAH, 95, 77 (1954) 
255A KasanmcKkun, A. Jl. Jl toepman, BT ee cp Mes IBY Ce 
JAH, 95, 281 (1954). 3 A. JI. JIu6epman,T.B.Jlanmuuna, B.A. Kasauckuit 
ALAH, 105, 727 (1955). 4A. Jl. Iu6epmau,T.B.Bacuua, B.A. Kasaucxuni 
AAH, 117, 430 (1957). ° B. A.-Kasancxuit, A.Jl. Tu6epmau, M. LO. JLy ka) 
Ha, W.B.DPoctTyuHeKkaa, Xun. Hayka M mpompnm., 2, 172 (1957). ° 10. K.lOppbe 
Il. A. Lasaos, PKOX, 7, 97 (1937). 7 F.D. Rossini et al., Selected Values ot Phy, 
Sical and Thermodynamic Properties ot Hydrocarbons and Related Compounds, Pittsburgh 
1953. * H..3enunckuit, M.B. Typospa-loaak, V36p. Tp. akan. H. JI. 3¢ 
jimuckoro, 2, M3y. AH CCCP, 1941, crp. 150, 224. ® B.A. Ka3saucxuié. T. ®.By 
aH oBa, H3s. AH CCCP, OXH, 1947, 29. ! 
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; XHMH fl 


: Akayemuk A. H. HECMESAHOB u M. H. PbIBHHCKAA 


0 B3AMMOJEHCTBHUN B-LLHAHBUHHWJIKETOHOB C BTOPHUHbIMH 
AMUHAMH 


_ B HegqaBHo onyOuKOBaHHOH paOoTe MbI cooOmywn (1) 0 CHHTe3e HeNsBeCT- 
HbIX PaHee NPOH3BOJHbIX aKPHJIOHUTPHa-b-WMaHBHHHJIKeTOHOB. YxKe mpelBa- 
PHTeCJIDHbIe Pe3yJIbTaTH HSYYCHUA B3aHMOeHCTBUA STUX COeMHeHHM C HYKsEO- 
QUJIbHbIMM peareHTaMH JeMOHCTPUPYIOT BLICOKY1O 3/IeKTPOUJIbHY10 AKTHBHOCT 
WX WBoOHHOH cBasH. Myorne u3 HUX MpHCOeAMHAIOT aMHHbI, (peHOuIbI, alleToyK- 
CyCHbIli HW MaJIOHOBbIH suppl”. MurepecHo oTMeTHTb, 4TO rpynnmol, onpexenstio- 


mel OPHeHTalHio MpHCoeqHHeHHA, H3 ABYX ConmepHuyaiouyux rpynn ‘ C=O 
4 — C=N — cuyxut kapOonusibHad rpymna uw YTO MpucoeyquHeHHe MpoTeKaer 
B HallpaBJIeHHu, OOpaTHOM TOMY, KOTOPOe MMEeT MECTO B PeaKUMAX WuaHSTHIN- 
popaHna aK PHJIOHHTPHJIOM: 


CH, = CHCN + HX — XCH.2CH.CN, 
RCOCH = CHCN + HX ~ RCOCH,CH — CN. 
Ss 
X 
S10 O6yCOBIUBaeT COBEPIeCHHO HHbIe CHHTETHYECK He BO3MO2XKHOCTH MPH HCMOb- 
3O0BaHHH $-lMaHBHHWIKeTOHOB (3-allWlaKPHWIOHHTpHIOB). B JaHHOW CTaTbe MbI 
ONMCbIBaeM PeaKILHH B-l\MaHBHHMJIKeTOHOB C BTOPHYHbIMH amuHaMmu. Murepecuoe 
pa31M4ve MpoABIAIOT apoMaTHYeCcKHe M HKUpPHbIe B-WMaHBUHWIKeTOHbI. Apua-p- 
UMaHBUHHJIKeTOHbI JlaloT MpOYKTbI MPpHCOeAHHeEHHA aMHHOB (axe B MpUucyT- 
CTBHM OOubIUOrO u36bITKa aMMHa) NO JBoMHON cBa3uv. Hamu Oblin NomyueHbl 
MpOYKTbI MpvCoeAHHeEHHA WHITHMaMMHa, WHNepHAnHa U MOpdouHa C HeKOTO- 
PbIMM apHJ-$-l1HaHBMHHJIKeTOHaMH: 


ArCOCH = CHCN + HNR; > ArCOCH,CH — CN, 


aK 
NR» 
rye Ar = C,Hs, HNRz = NH (C;Hs)2, NHC5Hi,, NHC,H,O, 
Ar = n-BrCgHa, n-NO.CgR4, HNR, = NHC,H;,0. 

Tlomyuarouiveca MpoAyKTbl NpHCoeAMHeHHA ABJIAIOTCA XOPOLIO KPUCTa U3 10- 
IIMMHCA BeUeCTBaMH, KOTOPble, OMHAKO, H3MeCHAIOTCA MPH JWIMTeJIbHOM XPpaHe- 
HHH, 4TO CKa3blBaercad Ha aHau3se. IIpu AelicTBHH WelOueH STH IpOAYKTHl 
UpHcoeqWHeHHA aMHHOB K apHJi-8-l\HaHBHHHJIKeTOHAaM OTIMelIAtOT CHHHJIbHY 10 
KHCJIOTY H JaioT apHsi-8-aMMHOBHHMJIKETOHbI, KOTOPble MOryT ObITb NOJYYeHHI 
W3 apHJ-B-XJIOPBHHHJKeTOHOB. CylefOBaTeJIbHO, MpOAYKTbI NPHCoeAMHeHHA Mped- 
CTaBJIAIOT COOOH HHTPHJIbI %-aMHHO-%-KeTOKapOOHOBbIX KuCNIOT. Tak, Mp AeH- 
CTBHH paCCUHTaHHOFO KOJIHYeCTBa CIMPTOBOH WeloUH Ha HuTpUs «-(N-nuMepH- 
uJ1)-8-OeH3OWJIIPOMMOHOBOM KUCOTbI OOpasyerca bennu-B-(NV-nunepugus)-B 
BUHMJIKeTOH, HJCHTHUHbIM C MOJYYeHHbIM BCTPeYHbIM CHHTE3OM 3 (PeHH-B-xXJIOp- 
BUHUIKeTOHa HW MMNepHyuHa: 


NaOH ——s 
©,H,GOCH,CHCON = C,C,COCH = CH — N ‘ os 
aN fa) — 
Tae. 
* Oror MatepHal Oyler myOMMKOBaTbCA M03%Ke. 
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| 


[lpu jelicrBun KOHWeCHTPHpOBaHHOH COAHOM KMCJIOTbI Ha HUTPHI a-(V-nHi4 
NepHus)-B-GeH30MMPOMMOHOBOH UeT FHApPOMs C 06 pas0BaH Hem COOTBET: 
CTBYIOUeii KHCJIOTbI, KOTOpad BbIeAaCb HaMH B Bue yCTOHUMBOrO XJIOPruy) 
pata. JlelicrBvem OKHCH 9THIeHa Ha 9TOT XMOpruypat Oblla BbIeeHé 
o-(N -runepuyus)-B-6eH30HINPOMHOHOBaA KHCIOTAa, HeCHTHYHAaA C MOMYYCHHOr 
BCTPeCUHbIM CHHTe3OM H3 P-OeH3OMMaKPHJIOBOH KHCOTbI H NHMepHAuHa @): 


C,H;COCH2CH — CN os Se ie ee 
{ 1 
N rsh N 
() () 


Bae 
Ww 


Ilpu npopeqenun rupomu3a HuTpuia a«-(N-mopdouus)-B-OeHs0nJak puo) 
Boil KHCJIOTbI B 9THX %Ke YCMOBUAX MOMYYeH aMU COOTBETCTBYIOWeH KHCJIOTHI 

Cueqyer OTMeTUTb, ITO XHMUA P-aPOWaKPHJIOBbIX KHCJIOT, HSBeECTHBIX OUCHE 
JlaBHO, pasBuBaJlacb cilaO6o. Bonpoc 0 cTpoeHHH MpoOsyKTOB NpucoesqHHeHHs 
aMMUaka H @2MHHOB K OeH3OHaKPHJIOBOM KuCIOTe JOITOe BPeMA OCTaBaJICA HE 
pellenubim. Ognu cuntaim ux «-amuHo- (?~*), Apyrue B-amuHo-y-KeToKapOo 
HOBbIMH KucmOTaMsH (°, *). Hexapno KpomBemb c COTpyAHUKaMH MokKa3as, NpaBdé 
JOBOJIbHO CJIOXKHbIM IYTeM, UTO OHH ABJIAIOTCA o&-aMUHO-y-KeTOKaPOOHOBbIMA 
KucoTamyH (”). Halll myTb OKa3aTesIbCTBa OYeHb MIPOCT HM MOXeT ObITb HCMOJb 
30BaH B JabHelilliem JJId yCTaHOBJIGHHA CTPpOeHHA APyrux MpoAyKTOB MpHco 
JMHEHYA TO JBOMHOH CBA3H B-I\MaHBHHMJIKeTOHOB H B-allWJlaKPHJIOBbIX KUCJIC 

Vinaye Beet ceOa B aHavIOrHUHbIX YCJIOBHAX MeTHVJI-B-I\MaHBHHMJIKeETOH. 
JM9THJIAMMHOM HM TIMMepHyHHOM OH OOMeHuBaeT CN-rpynny Ha amMuHo-rpynny 
WaeT COOTBETCTBYIOINMe MeTHJI-8-qM9THIAaMMHO- HM MeTHJI-8-nunepHAHI-BUHHIKe 
TOHbI, WeCHTHUHbIe C MpOyKTaMH B3aHMOJeHCTBHA MeTHJI-8-xJIOPBHHHJIKeTOH 
C 9THMM 2Ke aMHHaMH (’): 


CH;COCH = CHCN + HNR, ~ CH3sCOCH = CHNR», 
rye HNR2 = (CzHs)aNH, NHC;Hio. 

C rvfpasaHoM, NooOHO MeTHJ-B-XOpBHHHJIKeTOHY, MeTHJI-B-lMaHBHHH sy 
KeTOH JlaeT 3-meTunupasom (°). Takum o6pa30m, B 9TOM caygae CN-rpynng 
TIpoABIAeT MceBsOraOMANbIe CBOLCTBa. CrekyeT CoOMOCTaBHTb 9TO C MpoABIe 
HHeM liceBloralOHAHbIX CBolicTB CN-rpynnoli HUTpuia NMpOBHHOrpasHON KUCIG 
Thi (°), HaxOJAWerocs C MeTHJI-8-WMaHBHHWJIKeTOHOM B OTHOIWeCHHAX BHHMIOPHY 
Bmecre c TeM OMHCaHHbIe Pe3YJbTAThI, CCTECTBCHHO, BeLYT K Mpewmomo*Kennke 
yTO pH OOmene CN-rpynnbl B nepBylo cTaquto Mpoucxo_UT Teen 
aMHHa M10 ABOHHOM CBASH M 3aTeM OTINeMIeHHe CHHMJIbHOM KHCIOTHI. OkoHUaTeIb 


Hoe Cy KeHve O MEXaHM3Me peakinu 3amemleHua CN-rpynnbi TpeOyer cneluait 
HOrO MCCJIeqOBaHHA. 


QIKCTeEPHMeCHTAMbHAA YacTh 


iN Moaywenne HUTPUNIOB &aMUHHO-f-apouanponuc 
HOBOH kKuCAOTE. K pacrsopy 0,1 mona apuu--HaHBuHuKeTOH 
B MHHHMAaJIbHOM KOMYeCTBe OeH3O0s1a OOaBneHo 0,2 MoMA aMHHa pH OxaxKyE 
HHH Boson. B cilysae AHSTHaMMHa MpuMensAeTCA CHIbHOe OxMaxkeHue. Pear 
WHA MpOXOfUT OueHb ObICTpO Cc pasorpeBaHueM. BoinaBlllue KPUCTaJWIbI OTHE 
-TPOBaHbI M Ha PUAbTPe MPOMBITHI MeTpoeHHbIM 3d@upom. I]pu BeimapuBaHHH PV 
MaTOUHHKa MOMYYeHO elle AONOHUTeIbHOe HeOObWIOe KOMMYeCTBO HUTPHU 
&-aMHHO-B-apOMJIMPONHOHOBOH KuCuOTHI. JaHHble Mo CHHTe3Y CBeeHbIB TAG. | 

2. Wonyuenuue heuua-B-(N-nunepugzua)-BuHUaA 
K€TOHA H3 HUTPHIa a(NnNunepugua)-P-Oen30uan pr 
MUOHOBOH KHCJOT BEI. l r HuTpyua o-(N-nunepun)-B-6eH30nnpom 
OHOBOH KUCJIOTbI BCTPAXHBaJICA B TeyeHHe 2 uac. C0,2r menouw HaTpusaB 10 » 
a6c. cilupta. Bpmayaer ocaqok WHaHucroro HaTpua. K PpeaKIHOHHOH mac 
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Ta6muna 1 


Jen 
a ArCOCH< 
NR2 
Alannpre ananusa 
Noe at oie Bae Ts ee C H N Br 
10 ee Cen ee 
Hali.| BbIY, {Hafiz | BHIU.| Haliz.| BbIU. naa BbIY, 
21 ines —N (CH, | 79—81 |62 |72,92173,00/8,05|7,87 
(43 TleTp | 
= a.) 
2 (on? pee Ms ZN 130 95 |74, 29/74, 38]7 ,63)7, 43/11, 45/11, 57 
\—-7 M3 Ci. 
3 CRe= —NZ So | 180~—132 193 68, 71/68, 85)6 , 46/6 , 55/44 ,50/14,47 
\—7 M3 CI. \, 
4 n-BrC,H, —N~__ So 155—156 |83, 5/54 , 91/52 ,01]4,73/4,64| 8,72} 8,66/24,79|24, 76 
ae M3 Ci. 
by) n-NO.CeH, | —NX \o | 100—153 |81 , 3/58, 36/58, 13/5, 28/5, 19/14, 80|14,53 
\—~“~ | u3 ane- 
TOHAaA 


WoOaBwien aOc. spup Aa yanenusd HempopearupoBaBlllero HCXOAHOrO BeUlecTBa. 
Ocayok oTduibTpopan. Pusbrpat pas6aBuien 70 MI BOJbI M u3BeueH acbHpoM. 
Tlocne cyliku Ha cybcbatom HaTpun adup Bimapex. Boixoy cenun-B-(N-nu- 
NepuJ1)-BHHMIKeTOHa 0,75 r (85,2% Teopun), T. m1. 86—89° (uz cnupTa u MeTpo- 
JieiHoro supa). CmeliaHHad mpoOa Cc 3aBeXOMbIM OOpa3ll0M, NOJYYeHHIM U3 
(ben w1-8-XIOPBHHHIKeTOHa MH MHNepHywHa 10 MeToquKe Kouerxkosa (’), Aempec- 
CHH TemMepaTyPbl MWwlaBJIeHHA He JlaerT. 


Hatieno %: C 78,28; H 7,82 
Ci4Hy,ON. BarunceHo %: C 78,13; H 7,90 


38. Tugponu3 HuTpuna a-(Nnunepugzua)-8-6eu30n 1- 
MpONHOHOBOH KHCAOTH. 3 HUTpHa pacTBOpAHCh B 25 MJ KOHL. 
—CcomAHOM KucnoTbI. Ha6s1ogaiocb CuIbHOe pasorpeBaHue, yepes 30—40 mu. 

BbillaqaJI OCalOoK, KOTOPbIi BHOBb paCTBOpsJICA MpuH cTroAHUM. OOpasoBavica 
Kpacubiii pactBop. Uepes cyTku peakWMOHHasd Macca ynapeHa Jo 0Obema ~ 10 Mu. 
BpimaBliMe KpHCTaJJIbl OTPUJIbTPOBaHbI, NPOMbITb! Ha (PUJIbTPe KOHL. COJIAHOM 
KHCJIOTOH WH HeOObUIMM KOMMYeCTBOM XOOAHOTO cnupTa. Bpixoy xopruspata 
a«-(N-nunepuyqum)-8-6en30unponnonoBol KucnoTEl 3 r (81% Teopun), T. MI. 
140—143° (ug meraHoma). 


Hafineno %: C 60,54; H 6,75; N 4,97 
CysH2pO3NCI. Brruvcneno %: C 60,50; H 6,77; N 4,70 


a-(N-nuneprau)-B-6eH30uINpOmMOHOBaA KUCOTa NosyyeHa u3 XJOprHy- 
pata oOpa6oTKol oKucbio sTuseHa, T. nN. 166—167,5° c pas. (3 cmupta). 
CmeulaHHaa mpo6a c oOpasiiom, MomyueHHbim v3 B-OeH30HaKPWJOBOH KUCJIOTHI 
wu lunepuauua (7), Mempeccun TemMepaty pb! MiaBJieHHA He aeT. 

4.Tuapoaus pnutpuaa a-(N-mMopoaua)-$-6eH30H AT po- 
NHOHOBOH KucaoTbh. Tuaponmu3 mpoposuica B Tex xe YCJOBHAX. 
Buixox xuopruspata amusa «-(N-mopdosus)-B-OeH3onNpOnMOHOBOM KUCIOTHI 
80% teopuu, T. mm. 148—150° c pasnoxenvem (M3 MeTaHoO.Ia). 


Hafigeno %: C 56,23; H 6,54; N 9,63; Cl 11,75 
Cy4Hj503N2Cl. Brruvceno %: C 56,29; H 6,36; N 9,38; Cl 11,89 


5. B83aumMofelicTBue MeTHIAPMNWMYAHBHHHAKETOHA C 
muaTuHaAaMuUHOM. K pacrBopy 3,4 r metnHs-B-WHaHBHFMJIKETOHA B 20 MJ 
aOcomorHoro atupa AoOaBseno 3 r QuoTHNamuHa. HaOmofaetca pesorpeBanne. 
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1 
UYepes 30 mun. scbup OTOrHaH HM OCTaTOK MeperHaH B BakyyMe. Bpixoy MeTHuI-B+ 


WMSTHIaMMHOBMHHKeTOHa 4 r (74% Teopun), T. Kun. 133°/12 mM, n’b 1,5370) 
Ilukpar: 1. ma. 114—116*. JIureparypuple Janupie: 7. Kun. 125°/6 mM, 
nis 1,5378; nuxpat: T. na. 115—116° (°). 
6. B3aumMofeucTBue MeTHABPHNHAHBUYUHUAKeETOHA 
iunepuuuom. Ananoruunbim nytem nmowyyen merua-B-(N-nunepuyut)- 
BUHHJIKeTOH Ip B3aMMOgelicrBuN 4 Tr MeTHJI-B-l\HaHBUHMJIKeTOHa M 4 © une- 
puguua. T. kun. 156°/7 mm, np 1,5718. [laxpar: tr. na. 121—122°. JIurepatyp- 
Hble JaHuble: T. Kun. 154—155°/7 mm, np 1,5730; muxpart rT. na. 122—123° (’). 
7. B3aumMofeucTBue MeTHJI-—P-UN4AHBHHUAKeETOHA 
rua pa3uuHom. Ilpu peakunu 4 Pr merui-$-lHaHBUHMIKeTOHa C O MJ rHuy- 
pa3Hurugpata B 10 mu appa MO MeTogukKe, ONMCaHHOH Wis CHHTe3a 3-MeTHJINH- 
pa30Jla Ha OCHOBe MeTWI-$-xOPpBHHHAKeTOHA (*), MoMyyeH 3-MeTHJI-HpasOu. 
Burxoy 0,57, T. Kan. 205—206°/756 mm, nB 1,4960. Tluxpar: tT. na. 142—143°. 


Jlurepaty puble JaHubie: T. Kun. 204—206°/755 mm, np 1,4935. Tlaxpar: tT. m0. 
7141—141,5° (8). 


Ilocrynuao 
28 II 1958 
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XHMHA 


MH. T. PbICC 


KHHETHKA PHAPOJIV3A KOOPAHHAUWHOHHbIX COEXMHEHUM 
®TOPHCTOFO BOPA * 


(IIpedcmasaeno axademuxom A. B. Tonuueeoim 5 II 1958) 


Hamu Haliqeno, TO KHHeTHKa PuApoH3a CoexnHeHHH F3sB : Am, rae Am — 
aMHH, He TOJIbKO KOJIMYeCTBEHHO, HO H KaYeCTBEHHO 3aBHCHT OT IIPHpOsbI aMuHa. 
Ileppaad anauTuueckH OnpeseHMad CTaquA TuApomusa U3yYeHHbIX Coequ- 
HeHHH, MO-BHHMOMY, HeOoOpaTuMa H OMNCbIBaeTCH ypaBHeHHeM 


F;B : Am + H,O = AmHt + BF;OH~—. (1) 


B HeliTpasIbHOW WH KHCON Cpese peakiua (1) ocOKHsSeTCA YACTHUHbIM NpeBpa- 
menuem BF3;OHs BF, (?); B ujeouHoli cpeze BF;OH™ ucnpirpipaer Opicrpoe Ko- 
JIMYECTBEHHOe Paz1O%*KeHHe JO Oopata u sropuna. 

Pa3loxeHve TpHdroponupuyznHOopa F3B:NC;H, 3B wmenounoli cpeze 
ABJIACTCA OTHOCHTEJIbHO ObICTpOH peakiMeH NepBoro nMopaAKa; ruApomHs B Hell- 
TPaJIbHOH WIM KHCIOH Cpese MpoTeKkaeT C TOM xe cCKOpocTbio (*). Tuzponns 
F;B : NC;H; He ycKkopserca wu MpucyTcTBuem uoHOoB F, HakalJIHBarouluxca 
B ULeIOUHOM pacTBOpe MO Mepe Pa3JIOXKeHHA KOMIVIEKCa. 

BpmojHeHHas paHee (*) NOMbITKa H3Y4YeHHA KHHETHKH THApoOMH3a FB : NH; 
He IIPHBela K MOJYYeCHHIO KOJIMYeCTBEHHDIX JAHHbIX W3-3a OCJIOXKHEHHM, BbI3bI- 
BaeMbIX peBpaulenHem BF;OH 8 BF,. B nacrosme pa6ote 6b npumMeHeH 


HOBbI MeTO H3yY4eHUA KHHETHKH rupomusa FsB : NHs, ocHoBanublil Ha ompe- 
jleleHuH KkOHWeHTpaunH F;B:NH3, ocraBiweroca Henporn,pomu30BaHHbIM 
K J@aHHOMY MOMeHTY BpemMeHH. OnpejlesieHue OCHOBaHO Ha MeJWJICEHHOCTH THpo- 
musa F3B : NHs8 HelitpasIbHOM HIM KUCJIOM pacTBOpax H ObICTPOM pa3JIO%KeHHH 
efO B CHJIbHOMeIOUHOH cpese; OxJIaxKJeHHaA mpoOa uccyeqyemoro pacTBopa 
HeliTpaJIM3OBaJlaCb NO Me€THIOpaHxKy B MpHCyTCTBHH wH30bITKa CaCl,, 3aTem 
K mpo6e MpHOaBAJICA U3ObITOK THTPOBaHHOM UWeOUW JO HHTCHCHBHOM OKPacKH 
TuMOupTaseuHa, H vepe3s 1O—15 mun. u3ObITOK LWeOUN OTTHTPOBbIBaJICA KHCJIO- 


Tol mo merumopaHxy. IIpu 9ToM pacxoy meOUH COOTBETCTBYeT YPaBHeHHI0 


2F3B : NHg + 3Ca?+ + 40H” + 2H,O = 2NH} + 2H5BO, ++ 3CaF, |. (2) 


Tor »e MmeTOX Obl MpumMeHeH HM Tp U38y4YeHHH KHHeETHKH TuApouHsa 
roB o°NH.CH.. 

Ckopoctb ruypomusa F;3B : NH; u F;B : NH,CH; mana; rupponus mpore- 
KaeT 110 ypaBHeHHlo MepBoro NopsyKa, HW He KaTasIM3upyerca HM He 3aMefVIAeTCA 
vouamu H* (npn onpirax B ~0,25N HCl). B npucytcrsuu uonop F rugporus 
OOOUX COeAHHEHHMM yCKOpAeTCA; OJHOBPeMeHHO TOpMO3HTCA OOpasoBaHue BF, . 
CkopocTb rHApouMsa B MpHCyTCTBHH HOHOB F” npu61u3uTenbHO Nponopino- 
HaJlbHa HX KOHI[CHTPallMu; pH NOCTOAHHOM B TeyeHHe ONbiTa KOHIWeHTpalluu 
NaF rugpoaus mpotekaer Kak peaKIlu NepBoro nopsAKa; OfHakO onpeyense- 
Max IIpH 9TOM KOHCTaHTa CKOpOCTH kp, ABJIAeTCA CYMMOH JBYX BeMUHH: 


kp =k + ha [F, (3) 


rye k— KOHCTaHTa CKOpocTH TuposIM3a B Boe, a k, — KOHCTaHTa CKOpOocTH 
lpouecca BToporo nopsgzKa (B Mow*- + MuH'). TlogKucnenme pactsopa NaF 
yo pH 5,2 ne ycrpauuno KaTamMTuyecKoro JelicrBua F’. 


* OnpitHad “acTb BbIMosHeHa copmectHo c C. JI. Unensc. 
TSM 


TemnepaTypHad 3aBHCHMOCTb KOHCTaHT CKOpOcTH k xopoulo noxYMHAeTCH 
OObIUHOH 3aBHCHMOCTH 


Ig k’ 1g (0,4343k) =A—4. (4) 


KoumMuecTBeHHble XapakTepuHCcTHKU KMHETHKH YTUApPOJIM3a UCCJIEJOBaHHbIxy 


BellecTB mpeycTaBienbl B Ta6l. 1, B KOTOPy!O BKJIOYCHI WH JaHHbIe [vs 
ve +) (4 
rugpoumsa BF, (peakuaMa nmepsporo MopaaKa, KaTaJIM3upyeMad HOHaMM H*) (*)»: 


fo} 
WY BbIUMCJICHHbIe 3HAUCHHA KOHCTAHT CKOPOCTeH PHA po/A3a ip 25 z 
Ta6aunua 1 


alate he: a 
O6nacTb VDAEHeHMA 0,4343 Rk E AS* 
MccaeqopaHHoe dos ail 22 es SE SEs, 25°, , 9HTpon. 
coequHeHHe ead eds B peat KkKaJl. on 
BF,- (pa36. pacTBop) 20—80 Teel 3730 eye fo SO ka ais 8 | —-34 
BF,- (kon. pacTBop) 20—80 oe: OPM hast) DS ph 17,95 =—=o2 
FsB : NC5H; 0—30 We toy? 4448 7,94-10-3% 20,3 ete rc) 
F3B : NHs 29—80 14,70 09495 Dliont Ome Diffs 2 0,3 
FB : NH,CHs 70—100 (5595 6845 Vas olOre Sle 6,0 


BpruucsienHasd U3 TeMMepaTypHoOli 3aBucuMocTH Rk, Karkyuladcd 2Heprusd aKTHe| 
Balu Mpotlecca BToporo nopag”Kka E, ana F3;B: NH; mpaxruyecku copmayaet 
C HalieHHOH Ja Tu_pomM3a; B U3yeHHOM TeMMepaTypHOM uHTepBasie (25—60°)} 
Ha Ilgk, 0,9 Gompue, vem Igk. na F3B: NH,CH; 3aBucumoctb lg k, oT TeM-} 
| 
| 


TlepaTypbl BbIparkaeTCA ypaBHeHHem 


Igy = 13,64; £, = 25,6 xan. (5) 


Tugpoms F3;B:NH.CHg3 pe3ko yckopseTca B HAaCbILeHHbIX YIJI@CKHCJIbIM 
ra3oM pacTBopax NaHCOs; rugposm3 oco60 pe3KO ycKopseTcsa, ecIH H3 
pacTBopa yflaineTCA yrueKHCJbI a3, UYTO MpHBOAMT K YBeJIMYeHHIO OTHOWe- 
HUA KOHIeHTpanui [CO3~]/ [HCO;]*; cmenopatenbuo, vont CO} KaTamu3n- 
pylOT ruApomus cHIbHee, 4emM HoHbI HCO;. | 

Ilo HaliMM NpesBapHTeIbHbIM JaHHbIM, TuyzpomH3 F3B : NH(CHs)2 KarTastu-' 
3upyetca HoHamu Fu OH™ u nporekaer mouTu C TakOH Ke CKOPOCTbN, Kak PHI: 
pomu3 F3;B : NH,CH3. Cxopoctb rugpomu3sa F,B : NH,C,H; ne moraa O6bITb 
‘M3y4eHa KOJIM4eCTBEHHO, TaK KaK BelUeCTBO MWIOXO PaCTBOPHMO B BOJe; B pa- 
crBopax NaOH sro BenjecTBo pa3uiaraeTca OUeHb ObICTPO, 1pH4eMm CKOpOcTb pa3- 
JIOXKeHHA, MO-BHMMOMY, JIMMHTHPYeTCA CKOPOCTbIO eFo pacTBopeHuaA. | 

OOcyxKMenHune pe3syabTAaTOB. Tak Kak CKOpocTs rHqponn3a 
F;B : NC;H; 4 BFy ne sapucut or weo4HOcTH pacTBopa, TO OHA ONpedenaeTCH 
CKOPOCTbIO COJbBONMTHYeCKOH JMCCOMMAIMH KOMMJI€KCOB; BbICOKad 3/ICKTPOOT- 
pHllaTeJIbHOCTb (PTOpa MU CTPOeHHe IIeCKTPOHHOH OGOOUKH Oopa JaloT OCHOBaHUA 
C4HTAaTb 9TH MPOWeCChl HYKeOPHIbHbIMH 3aMelleHHAMU Syl. To xe oTHOCHTCA 
K THAporusy KomMtexcop BF; c NH; u c NH,CHs; oun Opicrpo pasaratorca 
B CHJIbHOMeOUHOH Cpese, HO CKOPOCTb MX PHAPOMM3a He ONpesensAerca HOHAMU 
OH”, BosHuKarOllMMM TIpH AMCCOWMAaLHM BOLI — 9TO JOKa3bIBaeTCH TeM, 4TO 
rHPOIH3 KOMIWI€KCOB He 3aMedIAeTca mpucytTcrBuem HCl. 

Yckopeuve ruqporu3a Kommmekcos BFs c NHs u c NHeCHs B npucyrcr- 
BUH HOHOB F” He ABAAeTCH pesybTaTOM MpoTeKaHHA PeakIHH NO MeXaHH3My, 
OObIMHO IIPHHUMaeMOMY JIA Mpoteccos S\2 (arakM KOMMIeKcoB HOHOM F-, 3a- 
MeIMarolluM aMHH), TaK KaK B 9TOM CJly¥ae Pa3s02KCHHE KOMIVIEKCOB COMPOBOx- 
Jalocb Obl O6pa30BaHHeM SKBUBAaJIeEHTHBIX KOMUeCTB BF, , uTo II POTHBOPedHT 
OMbITy; MOMHMO TOPO, 3aMellleHHe aMuHa Ha F wan Ha Ooulee HyKeOpHIbHbI 
OH™ omxKHO Opi0 Obl JMerue NPOHCXOAUTS B MeHee MpouHOM KommmeKce BFs 
C MHpHAMHOM. 

’ Katranuruyeckoe JelictBue F~- moxer 6bith OO baCHEHO culeqy roureH. rumoTes on. 
KoopAvHupoBanHue aMMMaka (propncrbim Gopom, COMpOBOxKaroleecA OTTATH- 
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3aHHCM SJIEKTPOHHOH Nappi oT N xk B, mosppiuaer KUCMOTHBIe CBOlicTRA BOROpona 
iMMHakKa HW CNOCOOHOCTD ero K OOpa3s0BaH IO BOQOPOAHEIX CBAZEH (MPOABJIAIOMLYI0- 
‘A, HallpuMep, B cnocoOxnocrn F;B : NH; mpucoequnata MOJeKY Jbl aMMuaKa (°)). 
3 CBA3H C STHM B pacTBope cyumlecTByer ObICTpO ycTaHaBJMBalomleeca paBHO- 
3ecHe 


F3B 6 NHg a Fo Ree F3B P NEHse. Fit (6) 


IIpucoequnenue OTPHaTebHOrO MOHA JOMKHO ocNabATR CcBA3H B<—N 
8 KOMIWI€KCe HM OOJerdaTb COMbBOMHTHYECKYIO AUCCOMMAalMIO ero; ec 9TOT 
Mpotece Tak2Ke MPOTeKaeT M0 MexaHH3My Syl, TO o6mjad cKOpocTs ruspouusa 
F;B : NH; yomKHa BbIpaxkaTbca ypaBHeHem: 


dG 2. fh, 
— Fr = AC + hoC [F-] = hg C, (7) 


rye C — kounuentpattun F;B : NH3. U3 ypasueuna (7) Bpitekaer y paBHenue 
(3). Koucranta k, aBaeTcd MpousBeJeHHeM KOHCTaHTHI CKOpocTH ruApomu3a 
BF; : NH;...F” 4 koucraHTbl paBHoBecua ero O6pa30BaHua; KaxkyWladca 9Heprua 
akTuBalun E, ABIAeTCA, CeNOBaTeIbHO, CVMMOM SHEPrHM akTHBallHuu UM 9H- 
Tainuu oOpasopanua F;B : NHs...F- us F3;B : NH3 u F-. 

) Yckopeuve pa3svioxwKeHnn F3;B: NH; u F3;B:NH,CH; B NpPHCyTCTBHH HOHOB 


HCO;, CO3;” u OH’, no-sugumomy, BbISbIBaeTCA aHaJlOrMuHbIMH mpoleccamy; 
HenocpeACTBeHHbIM paspbiB cBA8H B<-N B pesyubTaTe aTaKH KOMIIIeKcoB 
9THMH HOHAMH Ka?KeTCA HeBEPOATHBIM, eCJIM 


cOnocTaBUTb, KaK CyleylaHO BDBIIUe, CBOMCTBAa Akan 
ux u F3B:NC,H;. \, 
IIpu mpeynouioxwKeHHOM MexXaHv3Me ruqpo- JO % 
‘ssa KOMIVI€KCOB JeHCTBHe pa3HbIX AHHOHOB 


‘OJLKHO YCHJIMBaTbCaA, KaK M B cylyyae Me- 
“xXaHHu3Ma Syo, B MOpAyKe BO3pacTaHuA Ux 


BcHOBHBIX cBowcTB (F< HCO; <CO;°< 4, 


<(OH™); 9TH aHHOHbI JOJDKHbI YyCKOPATb 20 = 
THApoum3 WU coequHeHHH BF; c Apyrumu mMep- \ - 

BHUHbIMH AH BTOPHYHbIMH, HO He C TPpeTHy- Luin | ieee Bea 
HbIMH aMMHaMH. C 3THM corsacyeTcaA pe3Koe 
KaueCTBeHHOe pa3vIM4uve KHMHETHKH FHApoJM3a 
BF, um FB: NC;H,; M ruypouwm3a coeqH- Puc. 1. SaBucumMocrb 9HeprHH akTH- 
Henmi BF; c NH3, NH.CHs, NH(CHs). Mo -Balluw rugpomM3a KomnmeKcoB BFs3 or 


pK addexoqa ———=— 


NH.C,H; ox eile cay nen. 
é CHJIbI: — ; — 5t15, 
K aHaJIOTHYHbIM BbIBOaM IIPHBOXUT HW Apy- OR 3 —NHs, 4 — NHeCHs 


TOe BO3MO>KHOe OObACHeHHe: mNoOBbIeHHe pH 

pactsopa vowama F-, HCO; u 1. 1. cnocodctayer uccoumamuu FB: NHs Ha 
H* u F3B: NH., take ruqpomu3yroululica Opictpee, YeM HeHTpaJIbHbIM KOM- 
TvieKc; Mp H3yYeHHM CKOpocTH ruApomM3a B Bose, SbIcTpoe nMagenue pH pac- 
TBOpa MoOsaBaeT Auccoumanuio F3B: NH3 4 ucKsouaeT BJIMAHHe ee Ha CKO- 
pocTb ruqpounsa. 

Puc. | noka3bipaeT, UTO 2Heprusd akTuBaluu E ruyposmsa KommieKcos PTOpH- 
cTOro Gopa 3aKOHOMepHO BOSPAaCTaeT C YCHJICHHEM OCHOBHbIX CBOHCTB aleHAOB, 
CYILeCTBYeT CBA3b M@xKy TepMOJMHAaMMYeCKMMM CBOWCTBaMH aAeHa HW MNe- 
pexomquoro cocTosHua. Tugpomms BF, MejuieHeH, HeCMOTpH Ha OTHOCH- 
TeJIbHO HH3KOe 3HaueHHe EF, BCJeACTBHe OUeHb MaJIOH SHTPOMMA akTMBalMH, 


Ge B a 
AS*, Vissecruo (°), uro B page cilyyaeB usmMenenua AS” jit psa alaso 


e 


PMYHbIX peakuni MIPpOMOpIHOHAaJIbHbI A3SMeCHCHUAM CTaHapTHBIX SHTpONMN paBHo- 


BeCHBIX mpoweccos AS®. Morso moKasaTbcA, YTO pasHOCTb AS® JWiA Wucco- 
uuauun BF; u F3B: NH; B rasopon dbase BewMKa, Tak Kak F~ we o6nayqaet 
BpalaTeJIbHOH SHTpoMMeli. OgHakoO BJIMAHMe H3MeHeHM YHCeJI CHMMeTpHH H 
H3MCHCHMA UNCa KONeOAaTeJIbHbIX CTeEMeHeH CBOOObI yYMeHbIUaIOT STY PasHOCTh, 
OCHOBaHHble Ha IIpHMeHeHHH ypaBHeHHli CTAaTHCTHYeCKOH TePMOJMHAMHKH MpH- 
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6uIMKeHHbIe pacueTbl MOKasaIM, YTO 9TA Pa3HOCTb He MpeBblllaeT HECKOJIbKU 
S9HTPONMHHbIX eMHUIL. 

CnenopaTesbHo, ec M ecTbh mpomopumonambuocth AS” x AS®, To BTopas 
BeJIMYMHA CYULECTBEHHO 3aBMCHT OT atppeKTa COJIbBaTAalMH; BJIMAHHe COJIbBaTa+) 


un wa AS* noprpepxkyaetca uM TeM, uTO rHzpomms BFy B BOJHO-CIMpTO-)) 


! ‘Al 
BOM cpeye (7) IpoTeKaeT MeJVIeHHee, YM B BOJe, BCeCTBHe YMeHbINeHHA AS” i 
Ynopsyouenve cTpyKTyPbl BOYbI NeHCTBHeM NOJIX MOHA MPHBOAMT K CHW2KeHM 
9HTpomMu; jelictrBHe Masloro F  BbipaxkeHO CHJIbHee, 4M Gombpuioro BF; . 


Bomanue couppataunu ua AS°® myaccommaiun KoMMieKcop BF; c aMMHaMH JOJDKH 
ObITb MeCHbIIMM. 

Vunorya va pia anavloruyHblx peaKUMH MpOABJIAeTCH MpPONOPWMOHaJIbHOCTE 
9Heprult M SHTponMit akTuBann (8). JetcTBuTembHO, Jia F;B:Am cyujectBye 


cootHouenne (cM. Ta6m. 1) AS® = 1,325E — 35,4, HO Wat KMHeETHKU PHApOS 
BF, 9TO ypaBHeHHe He MpHMeHHMo. | 

Vou H* xatamm3upyer rugpomm3 BF,, SO3;F , PF, u, BepoxsTHo, Apyrux: 
(PTOPOKOMIVIEKCHbIX AHMOHOB B Pe3yJIbTaTe BbISbIBAeCMOM MPHTAKeHHEM 3aps OB} 
HOHOB BHelUHecepHoH accommaluu, oOseryarome oTujensenne HF. Jn neit- 
TpaJibubIx Movlekyt F;B:Am 3TOT MexaHu3M UcKsHOUaeTCa; MpHcoezuHeHHe H* 
K HeMOJeJeHHOH Tape 3JIeKTPOHOB OHOTO M3 aTOMOB ()TOpa KOMMVJIeKCa He 
MpOUCXOAUT B TaKOM CTeMeHH, UTOObI NOBJIMATb Ha KHHeETHKy PHMApouMsa. | 

Beicrpoe passoxenve BF;,OH B mlenounoli cpeye cBxA3aHO, M0-BUJHMOMy,, 
C BHYTpHciepHbIM MepeHOCOM IIpOTOHa HM MOCMeAOBATeJIbHbIMH Mpolleccami! 
oTuensieHuia HF wu mpvcoeqMvHeHHua BOJBI: 


Fer. = | 
wy; | 
B — HF + F,BO7 
TS | 
Ip OH 
F,BO- + H,O = [F,B(OH)|- = HF + FB (OH)O- UT. J. | 


AHaJIOruuHO OObACHAeTCH UW ObICTPoOe pa3zsoxweHHe UleMOUbIO Apyrux PTopo- 
KOMIVIeKCOB Oopa, HampumMep, K,[B30,F,OH] umm Nas[B303F,] (1) (B atom 


culyyae cyllecTByeT MOJBH>KHOe paBHoBecve mexy B,O3,F2. u BOF, ua 
F,B(OH),). ToT xe MexaHH3M OObACHAeT HM ObICTPOe pa3sOKeHHe THAPOKCO- 
(PTOPOKOMMVIeKCOB pALa ApyrHX 9JleMeHTOB, HampHmMep [AsF,;OH] (9). | 

BpilcoKad CkKOpocTb TrHypoumm3a coequnenHi BF; c sdupamu, cnuupTamu 
MT. MI. CBA3aHa CO CiaOOCTbIO OCHOBHBIX CBOHCTB aJ{eHIOB. 

Kunetuka ruypoum3a dTOpoKOMMIeKcOB OOJIbIUMHCTBa JIPyrHX 3JIeMeHTOB 
He W3yYaslacb, HM MpeANOsOKeHHA O MeXaHH3Me MX THApPOMM3a He MOryT OBITE 
KOJIM¥eCTBEHHO OOOCHOBaHbI. Bo3MOxKHO, UTO MeJVJICHHbIM ru_pOM3 KOOpAMHa- 
IMOHHO HacbilIleHHbIX PF, nu AsFeg mpotTeKaeT no Tuny Syl, mpwueM, Kak & 


B ciyyae BF,, s3nauenna AS* pesKko oTputiatembubl; 3HaueHua E 9THx 
TCPMOJHHAMHYeCKH HeYCTOHYMBbIX B BOJHbIX pacTBOpaX COeMHeHH BPAL JM 
BeMKH. Bbicrpplt raujpoum3s rekcatbTopoKoMMsIeKCOB MepeXOJHbIX MeTAJIJIOB 
(VF, NbF¢) Moxer ObiTb cBA3aH C IIPHCoeAMHeEHMeM MOsIeKy.JI BOLbI (3a CUeT 
CBOOOJHBIX d-ypoBHeii aTOMOB MeTawIoB) uM oTIenmenuem HF pB pesyaprare 
BHYTpuc(epHoro Mepenoca NpOTOHOB. i 


J\Henponerposckuli WHCTHTyT MH2KeHepoB Tlocrynuao 
HKeMesHOMOpORHOTO Tpakcnmopta 5 IT 1958 
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Aoruano Akagemun nayx CCCP 
1958, Tom 120, Ni 4 


XHMH# 


B. H. CETKHHA uw uuen-Koppecnonzent AH CCCP A. H. KYPCAHOB 


O PEAKUHAX BOJOPOXHOrO OBMEHA AJIKVJIXJIOPHOB 
C COJIAHONW KHCJIOTOH WH TPETHYHOrO BYTHJIOBOrO CIMPTA 
IPH 3AMEHE THJIPOKCHJIA HA XJIOP 


Peakunu TPeCTHUHBIX aslMpaTHyecKux CHMPTOB C HaCbIMLeCHHbIM BOJHbIM pac- 
TBOPOM XJIOPHCTOrO BOJOPONa MpoTekaloT c 6oubWIOH CKOPOCTBbIO H WpakTHueckh 
HeoOpaTHuMo Cc o6pa30BaHHem COOTBETCTBYIOINNX aJIKMJIXJIOPHOB. 


R R 

‘S Ry NC 
Ri—C — OH + HCI] = Ri— C—Cl1+ H,0 
Re (HacCbIlle HHbIA eo te 


BOJHBIH pacTBop) 2 


ky > ky 


HayexHblx JaHHbIX O MeXaHH3Me 9TOM peakUMH B JIMTepaType He uMeerTca, 
OHakO MeXaHH3M OOpaTHOH peakIMH — ruyporu3a TpeTHYHBIX aJIKWJIXJIOPHOB 
ycTaHopvieH (1) H mpeycTaBsneT COOOH MOHOMOJIeKYJIAPHy!0 peaKIMIO HyKJIeo- 
(pusIbHOrO 3amemleHHuA (Sy1). 

Moxuo 6blI0 MpesnoularaTb, YTO H PeakIHA OOPas0BaHHA TPeTHUHbIX XJIO- 
PHAOB 43 COOTBETCTBYIOUIHX CNHPTOB MpoTekaeT NO HOHHOKaPpOOHHeEBOMY MexXa- 
HH3My. 
8B xactoseH paOore MbI HCCeqOBaIH, COMpoBoxwKaerca JIM 9Ta PeaKWUA 
BOJIOPOAHbIM OOMeHOM. OueBH HO, TO HaIMuHe JeliTepuaA B MOMYYeHHbIX XJIOPH- 
aX MOrJIO CJIYKHTb YKa3aHHeM Ha BO3HHKHOBeEHHE B IIpOMexKYTOUHY!IO CTaHIO: 
STOH PeaKILHH JOCTATOUHO JOJITO 2%KUBYMLMX HOHOB KapOounus (2). 
| C 9 To Welbio Obldia UCCeLOBaHa peakWMA TpeTHUHOrO OyTHOBOrO CHupTa 
C HaCbIII[eHHbIM BOJHbIM PaCTBOPOM COJIAHOM KHCJIOTHI, OOOraleHHOH JehTepuem. 
VccneqopaHua moka3au, YTO OOpasyrouluiica c OobIWOH CkOpocTbIO TpeTHY- 
HbIM XJIOPHCTHI OyTHI COJepKal JIMIUb HE3HAYHTebHOe KOMMYeECTBO JeiTepus. 
Bmecte c TeM, Pu JaJibHeli Wem KOHTaKTe XJIOpHia C Ae TepocomAHOM KUCOTON 
Cojlep2KaHve JleHTepuA B TpeTHUHOM OyTHIXJOpHye BOspacTao, H, Hallpumep, 
mpv 38-uacopom KoHTakTe rtyOuHa OOMeHa MpeBbicnia 30% * (Tabu. 1). Ana- 
NOPHYHbIe pe3yJIbTAaTbI HaOMOMaucbh UW WIA APyruX TPeTHYHHIX XJOPHAOB — 
TPeTHYHOPO XJIOPHCTOFO amuia UU 1-MeTHIMMKIOreKCcHIXIOpHya-1. 

Bpll0 YCTaHOBJIeHO, UTO UMCIO OOMCHABLIMXCA aTOMOB BOROpoa Ha jeH- 
Tepuli COOTBETCTBYeT JIMIb %-aTOMaM BOLOpoa. B Tex xe ycOBUAX NepBHYHbIN 
aJIKHIXJOPHA — XsopucTpili OyTHsI —B peaklwIo BOZOpoyHOrO OOMeHa He 
BcTynaet (Ta6u. 2.) 

MuorouncuieHHble uccseqoBpaHua (*) MexaHu3Ma pa3HOOOPpa3HbIX COJIbBOJIN- 
THYeCCKHX PeaKIHH TPeTHYHbIX PaJlOHAHbIX aJIKWJIOB NOKa3aJIH, UTO BCe 3TH Peak- 
IMH OCYUIECTBAIOTCH 0 MexaHH3smMy Syl, npwuem crayuen, olpeeA1OleH 


* Ham gaHupie 06 OTCyTCTBHH BoZOpomHOrO OOMeHa B Mmpollecce PpeakIMH TPeTHYHbIX 
CNMPTOB C COMAHOH KMCMOTOM cormacytoTcA C JaHHbIMH Wanna (3) uw corp., yCTaHOBHBINMX, YTO: 
B Tipolecce MomyyeHuA TpeTHUHOrO XAOpucTOrO 6yTuna-dy U3 TpeTHUHOrOOyTHMOBOrO-dy cnup- 
Ta HW COJAHOM KHCNOTHI He HaOsOAaeTCA OOMeHA eliTepuA Ha BOMOPOL. OyHako Ha OCHOBaHHH 
HaCTOAMero HCCMeMOBAHUA CelyeT YUHTHIBATb, YTO MPH AMUTeJIbHOM KOHTAKTe€ KOMMOHEHTOB 
MOXKe?T HMeTb MeCTO 3HaUHTeMbHOe H3MeHeHHe M30TOMHOTO cocTaBa XJIOPHAOB. 
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Ta6aunua 1 


YcuIOBUA ONbITA MIIBC * xnopuya, y/MuaI | 
O6meH, — 
a Cnupt MOJISIpHBIe paccunT. % oT 
Olea OTHOWeHHA Bee [JIA OOMeHa HalieHHad paccunt 
cnupt|/DCI peakiHH pcex H 
4 (CHg)sC — OH ae 4 10 mun. 7800 30 0,4 
7) To xe AQABA ee 42960 4000 ago 
3 5 Albee tye NO mee 40750 445 4 ol 
4 18 alg 38 uac. 40750 12470 Si, 0 


” » 
* 3necb u gatee UIIBC — u36pirounad MOTHOCTb BOI CO%*KKCHHA. 


TraiOn wlan 


YcOBHA OMbITa WMBC xsopuyza, y/Ma 
Ne paccunTaHHaa Pemenaas 
Xnopuy, MOJIAPHBbIe BpemMa be py! 
onbiTa OTHOWEHHA| Peak, | poy pcex HaliqeHHaa ae 
xsopua] DCI yac. H aaa a-H 
{ Noe 1:3,6 | 105 | 58200 | 58200 | 55700 | 96,0 
CH.“ i | 
2 Satan nc 113 1 ee 30530 | 79,2 
2 ba es ew 4708 8570 
3 To xe Aloe}. (3) 250 37820 30250 29890 98,8 
CH: CH 
H ce Nc : 
4 - ledel ile Baek 106 50800 32970 23240 70,5 
HOW 4G 
Nea 
CH, 
5 To xe A 2A) 200 38810 20480 18590 90,7 
6 u-C,H,Cl S03 ALS) 110 31900 31900 414 4530 


HX CKOPOCTb, ABJIAeTCH CKOPOCTb HOHH3alMH TPeTHYHDIX TasoreHuyoB. Oue- 
BHJIHO, YTO PpaCCMaTPHBaeMaA PeaKWMA TPeTHUYHbIX XJIOPHCTHIX aJIKHWJIOB C Jel: 
TePOCOJIAHOH KHCJIOTOH Tak2Ke JOJI2KHA ABJIATbCA UaCTHbIM CJIY"aeM COJbBOHI 
THYCCKUX MOHOMOJIeKYJIAPHbIX PeakiMH. Ha sToM OCHOBaHHU CJlekyeT AYMaTb, 
4TO H peakIHA BOJOPOAHOFO OOMeHA TPETHUHDIX aJIKMJIXJIOPHAOB CBA3aHa C H} 
CTOCOOHOCTbIO HOHH3HPOBaTbCA B PaCTBOPe COMAHOM KUCJIOTbI, HMCIOULEM BbICO} 
KY1O WuJIeKTPHyeCKYy!O MOCTOAHHY!O. XapaKTep HOHH3allMu XJIOPUAOB, 3aBui 
CALIMH OT PA]ja BHeIWHUX H BHYTPCHHUX (PakTOPOB, MOXKeT H3MeCHATLCA OT CO) 
CTOAHHA MOHHBIX Map JO COMbBaTHPOBaHHbIX MOHOB KapOouna. CmescrBue 
HOHH3aWHH XJIOPHAOB ABJAeCTCA HX BONOPOAHDI OOmeH. 

Tor (akT, 4YTO B peaKIHH BOOPOAHOrO OOMeHAa Y4ACTBYIOT JIHIb &-aTOME 
BOJOpOa XJOPHAOB, MOXKeT ObITb OObACHEH HEBO3MO2KHOCTHIO B MCCeEOBaHHbI> 
yCJIOBHAX MUPpallHu KapOOHHeBOrO LeHTpa MO Wenn yrIepOHbIX aTOMOB BCE: 
CTBHe JICKTPOCTaTHYeCKOrO “MIPHTAKeHHA KapOOHHeBOrO WeHTpa aHHOHaM# 
(B HOHHDbIX Mapax) HIM BIMAHUA, OKa3bIBaeMOLO COJIbBaTHOH O6O0UKOL Kap6o) 
HueBoro yruepoka (B CBOGONHEIX HOHaX KapOoHHA). 

OrcyrcrBue JeHTepHaA B TpeTHYHOM XJIOpHcTOM 6yTue, ObpasyrolulemMc 
B pesyJIbTaTe ObICTpO Tekyllero Mpollecca HyKeOPUAbHOrO 3aMelleHHA THLPO) 
KCHa Ha XOp, MPM B3aHMONCHCTBU TpeTHYHOrO OyTHOBOrO CrupTa C JeliTepo) 
COMAHOH KUCMOTOH, NOSBOAeT CUMTATh, 4TO IH60 MOHbI KapOoOHUA He oOpa3ylores: 
BOBCe B XOJle 3TOli peak, M60 CPOK HX 2%XH3HH HaCTOJIbKO MaJl, YTO OHH He 
ycleBalor B 3aMeTHOM CTeleHH OOMeCHHBAaTbCA C KHCJIbIMM JOHOpamH neliTepus | 


Boviee BeposTHEIM, N0-BHJUMOMY, ABJIAeTCA NepBoe Ipennouoxenne. B nowb- 
3y €FO, B YaCTHOCTH, FOBOPAT ONMCaHHble B MTepatype curyuau (°) coxpaHeHua 
ONTHYeECKOM AKTHBHOCTH IPH 3aMeHe THAPOKCHa Ha XJIOp upu acuMMeTpuue- 


cKOM yrslepoye. Oromy mpecTaBJleHuIO OTBeYaeT CHHXPOHHbI MexaHV3M peak- 
Hu: 
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QIKcnepuMeHTadbuHada YacTb* 


Peakliugdx TpeTHYHOToe Oy THOR OT O ChE pT a “na 
She HHOTO BOAHOrO pacTBOpa HCI.1. 7,55r (102 mmona) cpe- 
*KelleperHaHHOro Hal THAPUAOM KaJibUUA TpeTHYHOrO OyTHIOBOrO CMUpTa BCTpA- 
XHBaJIMCb B TeyveHHe 10mun.c11,55r(125mmonel HCl) 30% conanoi KucaorEl, 13- 
ObITOUHOH yTsaxKedenHoctTu 10000 y/m1. Cao xoputa NpoMbIBasIcA JeqAHOl BO- 
Mou, pacTBopoM OuKapOouata, CHOBa BOOM, cyuIMica CaCl, u meperonasica. 
BpifeeHHblit XJIOpH ue Cleqyioulwe KOHCTaHTHI: T. Kun. 52°, n® 1,3847, 
d*) 0,8425, WIIBC 30 y/ma.UWIIBC, paccunvtranHat B cayyae ‘oOmena 9H, 


7800 y/ma. MUccneqopaHue moKa3auJ0, YTO B Mpollecce OOmeHa ruApoKcusa cnupta 
Ha xJIOp mpu Aelicrsuu HCl pogopoxHoro O6mMeHa He HaOwiofaerca. 

— Il. 7,61 r (103 mmomsa) Tpermunoro 6yTuoBoro cnupta u 12,71 r (138 mmona 
HCl) HacpimeHHoro BOAHOTO pacTBOpa COJIAHOM KUCJIOTbI H3ObITOUHOM VTA KeeH- 
HoctTu 79000 y/ma mepemeliuBaetca B TeyeHHe 20 MuH. BpldeeHHbId TpeTHuHbIlt 
OYTHIXOpHA Mel T. kum. 50—9d1*°, 1791,3848, da 0,8400, HIIBC 1000 y/MaI. 
HMBC, paccuuTaHHaa B Ccayyae OOmMeHa 9H, 42960 y/mat. 

— III. 7,80 r (105 MMos) TpetHuHoro OyTHOBOorO cNMpTa MepeMelIMBaJIMcb 
ec 12,6 r (138 mmMonet HCl) comaHoH KUCJIOTHI H3ObITOUHOH yTsAKeJIeHHOCTU 
80500 y/ma. IIpo6a xnopuga, oToOpanHaa yepes 10 MuH., MMea CJleqyroulMe 
KOHCTaHTHI: T. KH. 50—50,5°, nz 1,3850, da 0,8436, MMBC 445 y/ma. 
Xnopuy, Bbiqenenupriti yepe3 38 uac. BCTpAxHBaHHA, uMen T. Kun. 49—50°, 
ny 1,3841, d3° 0,8519, WMIIBC 12470 y/ma. VWIBC, paccuntanHaa B cayuae 
wuzoTonHoro paBHopecus, 40750 y / Ma. 

Boyqopogqubli oO6MeH TpeTHYHOTO xXMOpucToro OyTHuNa 
© comsHOoH KucaoTON. 3,95r (43 MMouA) TpeTu4HOorO XOpucToro OyTHua 
(7. Kum. 52°, 29 1,3852, d?° 0,8435) wu 14,17 r (1 MMoneli HCl) nacpien- 
HOrO BOJHOrTO pacTBOpa COJIAHOH KUHCJIOTbI, U3ObITOUHOH yTAKeJIeHHOCTH 
80500 y/ma, BCTpAXMBasIucb B 3amasHHOlH TpyOKe B TeyeHve 105 uac. Boize- 
jlenHbItt XNOpuy umes T. Kun. 51—52°, np 1,3830, dz” 0,8899, MIIBC 55700 y/mu1. 
MIIBC, paccuutanyas aa o6mMena 9 H, 58200 y/ Ma. 

Bowopomublii OOMeH TPeETHUYHOLFO XMOPUCTOTO aMHsa C CO- 
aaAHOH KucaoTon. I. 4,1 r (38,5 mMoneH) TperMuHoro XMopucTorO aMMJla 
(vr. kun. 82°, np 1,4043, d2° 0,8627) un 8,38 r (91,8 mMone# HCl) consnoii 
KHCJIOTbI M36bITOUHOM yTAxeeHHOcTH 80500 y/Ma mepemMenIMBaIMch B TeyeHHe 
113 uac. Borqenenupii xjopugx umen T. Kun. 83°, ny 14016, d;° 0,8954, 
WIBC 30530 y/ma. MIIBC, paccuntanHaa B cayyae o6mena 8H, 38570 y/un. 

II. 2,48 r (23,3 mous) xsopuga u 6,94 r (76 mMovel HCl) comsHol Kuc- 
noth (80500 y/mu1) nepememmpBamca 250 uac. UIIBC xsopuya locie onpita 
29890 y/ma; MMBC, paccuntanuaa aaa oOMena 8a-H, 30250 / MJ. 

Bogopogunh o6OmMeH 1-MeTHAUMKAOTeKCHAXNOPHAa C CO- 
aanoh KucaoTton. I. 3,28 r (25 mmonet) 1-meTumMKsorekcHixJopusa 
(v. xan. 58°/30 wm, ng 1,4572, dj 0,9666) u 7,70 r (84 mMona HCl) cona- 
Holi KucsoTEI (80500 y / Ms) mepemetmmBasuch B Teyenve 106 4ac. BpijlevieHHbIHt 


e +s paOore mpuuumana yuacrue A. H. Acraxona u JI. E. Anyjpeesa. 
803 


| 
xmopuy, wet T. Kun. 69 —70°/42 — 43 wm, np 1,4567, d,’ 0,9967, HIB 
23240 y/ma. WMIIBC, paccumrannad ama oOMena 7a-H, 32970 y/Ma. | 
Il. 3,33 r (25 mMoueli) MeruimuKsorekcnixsopuga u 6,37 r (73 mmMoaa HC} 
colmHolt KucOTHI (42000 y/Mm) mepemeliMBammch B TeyeHHe 250 uac. Bolte 
nenubili XIOpuy umes T. Kum. 49,5°/24— 25mm, np 1,4569, d;° 0,9920, MIIBs 
18590 y/ma. MIIBC, paccuntanyaa quia o6OMena 7a-H, 20480 y / Mat. 
Bonopoxqubh OG6OMeH HOPMaAbHOTO XMOpucTOrTO OyTHA 
c comunxHOH KHCHOTON. 2,257 (24 MMona) A-6yTHAxOpuga (T. Kun. 78° 


np 1,4015, dz° 0,8850) 49,91 r (109 mmouelt HCl) cousHolt kucaoTEI (41870 y/M 
nepeMeluMBaJIMcb B TeyeHHe 110 uac. BpiqeneHHbIt XIOpHy MMe T. KUN. 77-—78" 
ny 1,4014, dz? 0,8869, MIIBC 414 y/ma. UIIBC, paccunrannan 1a o6mena 9 
31900 y / Mu. 
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Wloknann Akanemun HaykK CCCP 
1958. Tom 120, Ne 4 


XHMH fl 
E. A. CMHPHOB 


O ABJIEHHAX WBETHOCTH Y N-®EHUVJIF JIMLUWJIbHbIX 
MPOH3BOAHbIX «-AMHHOAHTPAXHHOHA! 


(ITpedcmaeaeno akademukom B. A. Kasancxum 22 I 1958) 


PaccmaTpuBaemble B HaCTOALIeM COOOM,eHHH MpPOH3BOAHbIe %-aMHHOaHTpa- 
XMHOHA MOFyT ObITb OTHECEHD! K COeAMHEHHAM C JBYMHA 3JIEKTPOHOJOHOPHbIMK 
CHCTeMaMH, T. €. K TAKUM, Y KOTOPbIX MOMHMO 93JICKTPOHOGHIbHOH x pomodop- 
HOM CHCTEMbI HMCIOTCA [Be HE KOH BIOPHPOBaHHble MEATY COOH 31eKTPOHOAOHOP- 
Hble CHCTeMbI. OTH COeAHHEHUA, COoTBeTCTBYIOT OOuIel dopmyue I, rye A = H 
CH;, OCH; B o-, m- u n-nooxeHuH MO oTHOWeHHIO K NH. 

[IponsBoquble aHTpaxXuHOHa C OJHHM 3a- 
MeECTHTeIeM B &- WIH 8-NOMOKeHHH MOApOOHO 


o 1-8 CO i 2s 
M3yvaIuCb pxAXOM ucculeqoBaTeleH (5), of- ite IS 
akO COC\MHeHHA, MOCTpoeHHble no Tuny I,  ! 
CO 
eer 
BK 


’ 


NHCOCh,NHC,H,A 


JIuTepaType He OMHCaHbI. 
- Botawune or paHee H3y4YeHHbIX HaMH Coe- 
WMHeHHH Cc JBYMA 93JIeEKTPOHOJOHOPHDIMH CH- 

TeMaMH, Y KOTOPbIX SJICEKTPOHO*UIbHOH CHCTeMOM ABJIAJICA allul HUTPO- 
eCH30HHOH (M- win N-) KuCJOTHI (*), MH60 alu 3,5-tnHUTpOOeH3OMHON KuC- 
notsi (7°), y coequHeHuli JaHHOro THNa 9eKTpOHOHIbHOM cucTemoi (BK) 
BJIAeTCA MOJI€KYJla aHTpaxuHoua. [locueqHaa MpescraBsAeT COOOK Sosee CHIb- 


TaOmuua 1 


NHCOCH, NHICgH,A 
u————_- 


CO 
= A'K 
Oxpacka coefquHeHHi Tuna 
CO 


IlbeT BeuyecTBa 
OneKTpOHOZOHOpHaa cuctema A’ K 
B KpHCTaJJlax B TMOpouike 
; 
| — NHC,H, (11) CpetTJI0-KpacHbllt OpaHkeBo-KpacHblit 
| — NHC,H,CH,-o (III) OpanxKeBplit )K esITO-OpaH2KeBbIi i 
} — NHC,H,CH,-4 (IV) Kpacublit Kopnunepato-kpacHbit 
— NHC,H,CH,-n (V) BuwiHeBo-KpacHblit KopwuneBo-KpacHbii 
| — NHC,H,OCH,-o (VI) Kpacupii Kuprmuno-kpacHbit 
| — NHC,H,OCH,-# (VII) = 4 she 
| — NHC,H,OCH,-n (VIII) BopoBo-KpacHblit Kpaco-kopHuneBbli 
| — NHC,H,-« (1X) @MuoseToBo-k pacublit Bopfopo-Kpacubiit 
| — NHC, H,-p (X) TeMHO-KpacHbiit BumineBo-KpacHbli 


nyi0 XPOMO@OpHy10 CHCTeMY, YeM allMJIbl HHTPOOCH3OMHBIX KUCIOT; 3TO BHAHO 
(xOTA Obl H3 TOrO, YTO AHTPaXHHOH MMeeT y2Ke BHJMMYIO OKPacKy (xKemryto), 
rorya Kak HHTPOOeH3OlHbIe KUCOTHI Gecl{BeTHbI. B KayecTBe MePpBOH 3/1eKTPO- 
HOJOHOpHOH cucremb! (AK) 32ecb MO2XKHO CUHTATb allWJiaMHHOrpyllly BMecTe 
cc JIBOMHbIMM CBA3AMH OJHOFO H3 AJep aHTpaXHHOHa, C KOTOPbIM OHA HaxXOJHTCA 
‘ coeuHeHHH. IIpaBya, 9TO APO BXOJHT OHOBPeMeHHO H B COCTAB SJICKTPOHO- 
\puibHOM CHCTeMbI, Tak 4TO MO cyuecTBy rpynmp! CO u NHAc B JaHHOM curyyae 
ABJIAIOTCH UaCTAMH OMHOLi uM TOM xe xpomoopHoi cucrembl. YCOBHO TakHe 
coequHennA MOXKHO, OMHaKO, paCCMaTPHBaTb, Kak «COeJMHEHHA C i aa a 
[xpomoopHbIMH CHCTeMaMH» (4), Bropaa sieKTpoHogoHopHad cucTema ( K) 
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| 


| 


OTAeeHa OT ZICKTPOHO*HIbHOM CHCTeMbI PAZOM TpyMM, HapylWarolulux KOHS 
ralluio JIBOMHbIX CBA3EH, HW ABJIACTCA TAKUM OOPa3OM «OTeeCHHOM xX POMOPOPHO: 
cuctemoti». Ilo cB0uM 9leKTPpOHOJOHOpHHIM CBOicTBaM cuctembl AK u A’K cuaE 
HO OTsM4aloTcA Apyr or Apyra. Cuctema AK nposBaser JMIUb BecbMa CilaObi 
9JIEKTPOHOJOHOPHble CBOMCTBa, TAK Kak JOHOPHAA CIOCOOHOCTh BxXOMAMeH B Cc 
cTaB e€@ aMHHOPpynMbl B 3HaYHTeIbHOM CTeMeHM NOMaBseHa NPHCOeAHHEHHO: 
K Heil alluibHoli rpynnoli. [ostomy «-xlopalleTaMHHOaHTpax HoH (1) — ucxo 
Hbili MpOAyKT JWI CHHTe3a PaCCMaTPHBaeMbIX COeMHeEHUM, KOTOPbIi ume 
TObKO OHY 9IeCKTPOHOJOHOpHy!o cuctemy AK,— oKpalleH JIMIlb B edi 
TbIH UWBeT. 

Cucrema A’K mpegcrapsiser co6oH 3HaUHTeJIbHO OoOsee CHJIbHY!0 SJIeEKTPC 
HOJOHOPHY!O CHCTeMY, TaK Kak OHa COJlepxKUT AaMMHOrpynny, WOHOpHaA coco 
HOCTb KOTOPOH He OCMaOeHa allWJIMpOBaHHeM, HM Oosee TOrO — 3Ta CuCTe 
ycusieHa 3a CueT BTOPOM SeKTPOHOAOHOPHOK rpynnbl CH; nan OCH3. Kak Bugu 
u3 Ta6ul. 1, Bce coeqMHeHHA, Cofep2Kaue cuctemy A’K, oKpallleHbl 3HauHTeJIbH 
rmyOxKe, uem uCxOmHOe coeluHeHHe (1), Ccoxepxallee ulb cucremy AK 
Orciola MOXHO ClelaTb CJleXYIOUHH OCHOBHOH BbIBOJ: CpaBHHTeJIbHO rulyOc 
Ka OKPacKa paCCMaTPMBaeMbIX COeAHHeHHM OOyCJOBIeHa B3aHMOJeHCTBHe? 
cucrem A’K u BK. Ho tak kak 3TH CHCTeMbI He KOHbIOPHPOBaHbl Mex 
iy coO6ok, TO B3aMMOJeEHCTBMe UX MOXKET OCYIIECTBIIATbCA JIMIUIb C NOMOILbIO 9 
SOMOJIeKYJIAPHbIX cut (27). Hanwune B ape anTpaxuHoHa rpynny NHAc ap 
JIA€TCA B JAHHOM CJly¥ae WIA WBeTHOCTH (akTOPOM HeO/arOmpHATHBIM, Tak Ka 
OHa B KaKOl-TO Mepe NOHMKaeT 3JeEKTPOHOPMJIbHbIe CBOHCTBa CucTembl BK | 
TeM CaMbIM BeleT K NOBbIMeHHIO OKpacku coesquHeHHH. Tlostomy caeqyer ox 
aTb, 4TO, Halpvmep, coequHeHuA, NocTpoeHHble no Tuny II (sHanoraay 
PpaCCMOTPeHHBIM HaMH PaHee HHTPOOCHS3HJIbHbIM NPOHSBOHBIM ('*)), y KOTOPBI 
COJePXKHTCH Ta 2*KeICKTPOHOMOHOpHas cuctema A’K, HOHeT allWIaMMHO-rpynns 
OyAyT HMeTb Ooulee T1yOOKylo OKpacky, YeM JlaHHble coeMHeHHA. 

Jlanee HHTePeCHO OTMETHTb, UTO HH OJHO H3 pat 

- co. CHeNHC,H,A CMATPHBaeMbIX CoeQMHeHH He yflaJlOCb MOJIYUHTb 

Bufle MeHee rvlyOOKO OKPalleHHOH (POpMbI, OKpackK 

; CL KOTOPOH MOXKHO ObiWIO ObI OObACHHTb B3AMMOJeEHCTBHE 
co cuctrem BK un AK npu Hapyllenuu B3anNMOselCcTBH 

cuctem BK u A’K. B apyrux psqax coequHeHH 

C JBYMSA SJIeKTPOHOJOHOPHbIMM CHCTeMaMH TakHe (POPMbI HaMH Obi BbiJeeHs 
(°, 1°). O6bacHeHHe STOMY, TIO-BHJMMOMY, CJleyeT HCKaTb B TOM, TO SeKTPa 
HOWIbHaA CHCTeMa IPOH3BOAHbIX aHTPaXHHOHA ABJIAETCA 3HAUHTEIbHO Ooue 
CHJIbHOH, a MOTOMY ee B3aHMOslelicTBHe Cc CucTemolt A’K, wmetoulee MecTO y Be 
INeCTB B TBeEPOM Bue, HapylaeTcA TpysHee. | 

Uto KacaeTcaA CNeKTPOB MOMIOULeHHA MPOW3BORHbIX aHTPaxHHOHa, conep2Ka 
IHX PasJIMUHbIe 3aMeCTHTEJIH B &- HW B-MOMORKeHHH, TO OHH ObWIH NOAPOGOHO u3y4E 
HbI pAOM HCCHeqoBaTeneli (*-*), MOSTOMy Mbl OrpaHWYHBaemca MpuBelenne? 
JIMUIb TPeX KPHBbIX MOrOWeHHA. Oco6eHHOCTHIO PaCCMaTPHBaAeMbIX COeAHHEHH 
ABIACTCA HaJIM4YHe B HMeIOWLEMCA Y HHX 3amecTHTese (alluJIaMHHOrpynne) BT 
pol 9JIeKTPOHOJOHOPHOK CucTeMbI (OTZeeHHOH). Ha puc. 3 npuBeyeHbl KPHBb 
NOPIOWeHHA FBYX COeAMHEHHH, COJepKallHx O6e 3IEKTPOHOMOHOPHbie CuCTeM 
(AK u A’K),  ofHoro coequHeHHA, MMerollero JHIUb cuctremy AK. TIlpu pac 
CMOTPeHHH 9THX KPHBbIX perk Je BCero OOpalaeT Ha CeOA BHUMAHHE UX OOJIbLIO 
CXOACTBO Me2xK Ay COOOH, HECMOTPA Ha TO YTO COOTBETCTBYIOMIMe UM COeAHHEHHS 
10 CBOeH OKPacKe B TBEPAOM Bue OTMMUAIOTCA AOBOJbHO CHJIbHO pyr oT Apyra 
Tak, HallpyHMep, CoefqMHeHHe, He CofepxKalee cuctempl A’K (1) oxpalieno 1 
2KeITHIH IBeT, a cOeqMHeHHe c n-CH;-rpynnoh (V) —B BHUIHeBO-KpacHbilt 
B 9TOM OTHOIUeHHH KPHBbIe MOTIOWLeHHA CYULECTBEHHO OTHUAIOTCA OT KPMBBIt 
OTpaxkeHHA CBeTa, KOTOPbI€e YKa3bIBaloT Ha pasIMYNe B OKpacke MpHBeeHHBI: 
Tpex coequnenHi (puc. 1). Oro cxoxcTBo mexy co6oli MpHBeweHHbIX KPHBBIL 
NOPIOUeHHA, KOTOPOe MPOABAeTCA Kak B HX PopMe, Tak HB MOMOKeHUH Mak 
CHMYMOB, MO?KHO CUHTATb CBUCTEIbCTBOM TOTO, UTO OCHOBHOM (bakTop, O6yc.10B 
JIMBaloulwH CpaBHUTeIbHO TvlyOOKy!O OKPacKy PaCCMaTPHBaeMbIX coequHeHHI 
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B TBePHOM BUJe, a HMCHHO B3aMMOJeHCTBHE S/JICKTPOHOJOHOpHO! cuctemp! A’K 
C SeKTPOHOUbHOH cucremolt BK c¢ MOoMOLbIO 9K3OMONEKYJAPHBIX CHV (e); 
B CHJIbHO pa3OaBJICHHbIX PacTBOpax oTcyTcTByer. Onako B Oovlee KOHILeHTPH- 
POBaHHBIX pacTBopax (0,5-10-? M, B mupuzune) 9T0 B3auMmopelicrBHe HauHHaer 
y2Ke MPOABJIATbCA, WM Ha COOTBeETCTBYIOUINX KPHBbIX (pc. 2) B BHAMMOM UacTH 
cnekTpa NOABAAeTCA HOBaA Nowoca Normoujenua. Kak BAXHO 43 MpHBeeHHbIXx 
KPHBBIX, y PaCTBOPOB B JeCATb Pas MeHee KOHILCHTPHPOBaHHbIX 9TAa MoOCa ene 
COBCeM He OOHapyXuBaercs. 

B 3aku10ueHhe ClelyeT OTMETHTb, UTO BCe CHHTE3HPOBAHHbie Hamu COeqHHe- 
HUA OOJlaaloT CBOMCTBaMM KYOOBbIX KPaCHTeell: BOCCTaHaBJIMBAIOTCA rujpo- 
CybPHTOM HaTPUA, aBad HHTCHCHBHO KpacHoro Beta KYO, B KOTOPOM xvlor4ua- 
TOOYMaxXHOe BOJIOKHO OKpallimBaeTCa, OJHAKO, JIMUIb B Crabb KPeMOBBbIH IBeT 
(pa31MYHbIX OTTEHKOB). STO CBUETEMbCTBYET O MaJOli CyOCTAaHTUBHOCTH JaHHbIx 
Kpacurenelt : 


| OKCNe€PHMeHTANbHAA YAaCTHL 


HcxoqubimM MpoxyKTOM WIA MNowyueHHA paccCMaTPHBaeMbIX CoeHHEHUIi 
ABMACTCA &-XJOPalleTaMHHOaHTpaxHHOH (1), CHHTe3HPOBaHHbIH HaMM COrwacHoO 
(74). T. ma. 220,5—220,8° (B aurepatype He yKa3aHa). 
| N-(t-troauarauuuna)-l-amunHoautpax uHOH (V).Cmecn (I) x 
n-ToyuauHa (1 : 2 Mona) HarpeBaslacb B TeyeHHe YaCa Ha MaCJAHOM Gane pu 


nn 
~— 


| 
| 
< 
Se 
J g 14} 
= 
@ S 03 
s S “| 
rae 3 82 
Sal 
) ; 3M} 
| ct & 
/ Ss if 
500 400 0D OD ne 700 =~ 600 500 400 mp 
Puc. 4 Puc. 2 
Puc. 1.4 Kpuppie norsiolleHuA CBeTa MpOWUSBOAHbIX %-aMHHOAHTpaxHHOHa THMMAa: 
| co A 
| Cola  CotANHCOCHN HC,H,A 2— &-XJlOpalieTaMMHOaHTpaxunon, [ 2— A’K = NHCgHs, 


3 — A’K = NHC,H,CHs-n (8 quxsopatane) 
Puc. 2. Kpupple MOrsoujeHHa , CBeTa MpOHSBOAHbIX &-AaMHHOAHTpaxHHoHa THMAa: 


co vgune, 1=0,1cm). 1—A=H, C=0,5-10°M, 
CoA SCH NHCOCH,NHC,H a ‘8 THPHAMHE, 1 cm) 
Oe 


2—A=H,C=0,5-10-2 M, 8— A = OCHyn,” C = 0,5-10-8 M, 4— A = OCHe-n, 
C=0,5-10°? M 
Temmepatype 110—115°. OxstaxenHaa Macca ObWIa OOpaboTaHa pa30aByIeHHOH 
HCI u 3atem mpombita BOOM, pacTBOpOM COfbI MH BHOBb BOON. Iloce MepeKpu- 
“CTaJIH3alHu U3 XMOpOeH30N1a MpoRyKT NowyyeH B Bue MPH3M BHIUIHEBO-Kpa- 
-cHoro uBeta c T. mt. 250,5—251,0°. 
Haiimeno %: N 7,53 
CogH,,03Ne. BaruncneHo %: N 7,07 
Bee noculeqy1ouve MpenapaTbl Noyyannch anasoruuno orMcanHomy. Mnorga 
JIHIb BAPbHPOBasIHCb TeMMepaTy pa HW BpeMA HarpeBaHHA, YTO Oy eT yKa3bIBaTb- 
CH B KaxKJOM OTJ@JIbHOM culy4ae. 
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N-(m-TOMmHMATAUUHA)-l-amMuHOaHTpaxXHHOH (IV). Tlepexpui: 
cTalu30BaH “3 Tomyoua. IIpusmaTMueckHe KPHCTaJJIbl KpacHoro WBeta ¢ 
tT. ma. 172—173°. 

Hatizeno %: N 7,71 
CogHygO3Ny. BaruncneHo %: N 7,07 

N-(o-TOMHATANYHA)-laMHYHOaHTpaxHHOH (III). Temne: 
patypa Gann Obiwia noguata Zo 125—127°. HarpeBaHue mpofoskatOCb ly. 15 mj 
[lepek puctas1H30BaH 43 H30amusoBoro cmupta. IIpamoyro/bHble NPHSMbI OpaHi 
*KeBoro wBeta c T. Ma. 185—186". 

Hafigqeno %: N 7,81 
CosH1gO3No. BaruncuieHo %: N 7,97 

N-(n-mMeTOKCHbeHuArAUWUMN)-laMHuHOaHTpaxUHO 
(VIII). Mepexpucranu30Ban “3 anuaiuna. IIpusmaTuyeckue Kk PuCTaJJIbl 6op0+ 
BO-KpacHoro Beta ¢ T. nu. 207—208°. 

Hatimeno %: N 7,46 
CogH1gO4No. BaeruucneHo %: N 7,20 

N-(w#-mMeTOKCHeHHArAUNHA) l-amaHoaHTpaxHHOB 
(VII). TlepexpucranausoBaH u3 Tomyoua. UWecrurpaHHble Mpv3MbI kpacHOre 
uBeta c T. ma. 146,5—147,0°. | 

Hatiqeno %: N 7,39 


CosH,304N2. Baruncneno %: N 7,25 
N-(o-metrokcugdeHuarauuua)-l-amuHoaHTpaxuHoO 
(V1). Tepexpucramiu30BaH Ba pa3a u3 ToMyoua. IIpoqomroBaTble NpAMOYrOJIb- 
Hble lvlaCTHHKH KpacHoro uBeta c T. mu. 196—197°. 
Hatigeno %: N 7,43 ) 
CogHygO4Nz. BaraucuieHo %: N 7,25 | 
N-(beHuarauuua)-l-amuHoautpaxuuHoOd8 (II). Ilocne mepe; 
KPHCTaJIU3alHn M3 aHWJIMHa — Mpu38MaTHyeCKHe KPHCTaJVJIbIl CBeTJIO-KpacHOT’ 

wBeta c T. mi. 116—117°. 


| 
| 


Hatigeno %: N 7,94 

CyoHg03N2. BaruucneHo %: N 7,87 
N-(e-Hagdtruarauuua)-l-amuHyoautTpaxuuHoH (IV). Tlepe 
KPHCTaJJIH30BaH H3 TOyOa. KauHooOpa3Hble PuOJeTOBO-KpaCHble KPHCTaJJIs 

CT. ma. 239—240°. 

Halizeno %: N 6,27 
CygHygO3No. BrruncneHo %: N 6,09 | 
N-$-Ha@tuarauuna) l-amunhoauTpaxuHou (X). Ilepet 
KPHCTaJJIH30BaH M3 NMpHauna. Ipu3maruyeckue KpuCTaIbI Cc T. mu. 234,5— 
235,0° TemHO-KpacHoro UBerTa. 
Halizeno %: N 6,21 
CygH1g03N2. Baruuceno %: N 6,09 
CHHTeSHpOBaHHble COeCMMHEHHA, KaK MpaBHJIO, JOBOJbHO JIerKO pacTBops4 
jOTCA B IMpHAHHe, TpyAHee B TOJYyOUe, XNOPOeH3OIe HW WHXJIOpSTaHe, elle Tpyy-~ 
Hee B alleToHe H OeH3Ou/le, TPyTHO — B cmupTe. | 


MockosckHi HedTaAHOH WHCTHTYT Ilocrynuso 
um. M. HM. Ty6xuna 22 I 1958 


UHMTHPOBAHHASA JIMTEPATYPA 


1R. E.Schmidt, Zs. angew. Chem., 41, 41 (1928). 2% J. Houben, Das Antra- 
cen und die Antrachinone, Leipzig, 1929. %E. Barnett, Antracene and Antra- 
quinone, London, 1921. * J. Formaneck, Untersuchung und Nachweisorgan. Farb- 
stoffe auf spektroskopischen Wege, 1908, S. 203. ® R. A. Morton, W.T. Earla m, 
J. Chem. Soc., 1941, 159. © C. J. P.Spruit, Rec. trav. chim., 68, 325 (1949). 
TR. H. PetersmieH- Sim ner, J. “onen Sec., 1953, 2101. -% K. Lames 
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Hoxaaye Akanemun nayrx CCCP 
1958. Tom 120, Ni 4 


XHMH A 


H. Tl. WYKEPBAHHK 


AUMJIMPOBAHHE AIPA APOMATHYUECKHX COEJMHEHHA 
B TIPHCYTCTBHH METAJIJIOB 


(ITpedcmaeaeno axadenuxom A. A. Baaanduxeim 5 II 1958) 


Ene B CTapbix paOoTaX, CBA3aHHbIX C H3y4¥eHHem peakunu LluHKe, omucaHo 
1eCKOJIbKO NOMbITOK allWJIMPOBaHHA aPOMATHYECKHX YTvIeEBOZOPosoOB xXOpaH- 
‘MAPUAaMH KUCOT B IPHCYTCTBHM WHHKOBOM Tb HW xelesa (14). Xopoume 
SbIXOJIbI ObWIH MOYYCHHI TOKO pH Oex3oMMpOBaHHN HadrasMHa. Ota peakiua 
ieaBHO TipeAloxKeHa B MaTeHTe A CuHTesa 1,5-qHOeH30uIHadprainua (°). 

CneyeT, OHaKO, OTMETHTb, TO OeH3ONNMpOBaHHe HadraiuHa, Aubenua uv 
\HTpalleHa NOBOJIbHO JIerKO MpoTeKaer UM O€3 KaTaIH3aTOPOB Kak TepMHuecKaA 
yeakuna (°). 

_ VWuyuiickue aBTopbl, W3y4uad aKTHBHOCTb MeTaJIJIOB (ypaH, Wepuii, Turan, 
-PpOM) B pa3HooOpa3HbIxX KOHJeHCalUAX, NOMA HeEOOJbIUMEe BbIXOJbI KCETOHOB 
{3 XJIOPHCTOTO alleTHJla HM XJIOpHCTOrO OeH30NJIa UH OeH3oua (’*). 
OcHOBbIBasCb Ha HalIMX PpaOoTax MO FOMOJIHTHYECKOMY aJIKVJIMPOBaHHl0 apo- 
faTuuecKoro Ajipa (* 1°), MbI MpOBePHJIM BO3MOXKHOCTH peakM alluIMpOBaHHA 
s IIPHCYTCTBHU Pa3JIMYHbIX MeTaJJIOB. OMbITbI MPOBOLWIHCh MyTeM HarpeBaHHA 
90—150°) B kom6e c OOpaTHbIM XOJIOQHJIbHHKOM CMeCH XJIOPaHruApHa KMCOTHI 
{ apoMaTHyecKOroO Coe MHeEHHA C MOpolikKaMH MeL, BObdpama, MowMOJeHa, 
33ATbIMH B KOMUecTBaXx 0,05—0,01 r-at. Ha | r-Momb xsIopanHrugapuya. Koujex- 
‘alluH HYT C MHTCHCHBHBIM BbIJeJIeHHeM XJIOPHCTOrO BOLOPOa, KOTOPoOe Mpe- 
‘pamlaerca uepes 4—16 vac. (OMHOBpeMeHHO B CMeCH HCUesaeT 3allax XJOpaH- 
wypujla). 

 Cmecb CJINBaJlaCb C KaTalH3aTOpa HM NOcJe NPOMbIBaHHA BOZOK pakHoHHU- 
yonaitacy. [pH UCMOJIb30OBaHHH Me OOpa3yeTcA HeKOTOPOe KOHYeCTBO Cu,Cl,; 
(pyre MeTaJJIbI 3aMeTHO He H3MEHAIOTCA M MOryT ObITb MPMMeHeHbI B MOBTOp- 
(bIX OMbITaX. 

PesyubTaTbl allWIMpOBaHuA B JaHHbIX YCJIOBUAX 3aBUCAT OT TeMMepaTyDpb 
‘MMeHHA XJOPaHTuApuya WM WOABHXKHOCTH BOJOPOMOB apomaTuyeckoro Apa. 
Terue Bcero yaeTca GeH3OMJINPOBaHHe aHu3O/la HW M-KCHIOJIAa, BbIXOAbI KETOHOB 
‘pu 9TOM Ouu3KM K TeoperH¥eckuM. KOHTPOJIbHble OMbITbI OeHSOMUPOBaHHA 
e3 KaTallu3aTOpa B TaKHX Ke YCJIOBHAX He Jas KeTOHOB. 

C romyouom nomyyeHo 50% n-metulOeHsocpeHoHa, C Gexso0M 20% OeH30- 

eCHOHA, C XJOPOeCH3OJIOM— JIMWb Cleabl KeToHa. B Tpex MocseqHux peakIuAax 
O3BpalllaeTca MHOTFO HelipopearupoBaBllero XMOpUucTOro OeHsowa. 
_ AuerusmupoBaHne GeH30u1a H TONyONa He YAalocb, C M-KCHJIOJIOM NOJTyYYeHO 
0% 2,4-lumMeTHalleTopeHoHa, C AaHH30JI0M 30% 4-merokcu6eH30@eHouHa. He- 
KOJIbKO JIyUlle UAYT peakuuu Cc OyTHpHIXIOpUJoOM, ellle Wyle C kalpoulXxJ0- 
uom. (60% 4-merokcukaupodenona). OueBugHO, MIA peakUHH C HH3KOKH- 
AWUMH XJOpaHrHApHAamu HeoOxoJMMO MOOOpaTh UHble YCIOBHA. 

Mobi rouiaraeM, YTO LaHHbIi MeTOA allWIMpOBaHUuA apOMAaTHYeCKUX COeMHEH HH 
Smalaer IpeHMYLeCTBaMu MO CpaBHeHHIO C peakUMAMH B MPHCYTCTBHM XJIOPH- 


roro aJIIOMHHHA. 
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B ra6n. 1 mpuBogatca pesybraTbl HeCKOJbKUX peakluli. IipuBeyxenupie B 


aOJIHWe KOHCTaHTbI BeeCTB HM HX MPOMSBOAHbIe COOTBETCTBYIOT JIMTepaTy PHBIM 
[@aHHbIM. 


Bppogn: 1. MWoka3aHa BosmMoxHOCTD alluJIHpoBaHHA apOMaTHYECKOrO 


[pa XJOpaHruAphaMu KHCJIOT B MpuCyTCTBHM MOPOWKOB MeAH, MOHOJeHa, 
30Ib(p)pama. 


2. Tlonyuenbi BbICOKHe BbIXOJbI: 4-mMeToKcHOeHs0qenona (95%), 2,4-nHuMeTuuI- 
jensodenoua (97%), 4-metokcukampodenoua (60%). 


Cpequea3svaTcKHl rocyapcTBeHHbIli yHuBepcuTer Tlocrymuao 
uM. B. WH. Jlennua 4 II 1958 


UMTHPOBAHHAS JIMNTEPATYPA 


Saal eat ca kKaers BET IG Maloy lSTo) see oes Guly LCraem Cay laCan Via uelte Zeta, (Os Elza 
ie73). * K.Elbs, G.Steinike, Ber., 19, 1965 (1886). 4*0O. Kegel, Lieb. Ann., 
(47, 178 (1888). ° Ilar. ®PY, 941123, PK Xum, 2155 (1957). ®C. Nenitzescu, 
melsacescu, C.lonescu, Lieb. Ann., 491,210 (1981). *V. Sharma, S: Dutt, 
hem. Zbl., 2, 966 (1936); lh Lal, Sea taters). Ind. Chem. Soc., 9; 565 (1932);-12, ee) 

513 (1928). Isl. JOE Uy keppanux, C. Tr. MeabKanHoBpunkas, 2 
85 (O57) eel. Uy, Kee. peBrasr Ks C. Cemewko, )KOX, 27, 1148 ise) 
*c. T. MenmpkavHosunxkas”, UH. I. Roars wuns VH38. AH Y36CCP, cep. 
uM. Hayk, Ne 3, 51 (1957). 
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Jloxxaym Akayemun Hayk OCGP. 
1958, Tom 120, Ni 4 


M. HW. AHOBCKHH wu TL. A. PASHEB 


MPMMEHEHHE &POHTAJIBHOrO AHAJIH3A B rA30-)KH JK OCTHOM 
XPOMATOFPA®HH PAJMOAKTHBHbIX MH HEPAJHOAKTHBHbIX 
rA3SOB 
(IIpedcmasanexo axadenuxom C. H. Boavdxosuiem 2 I 1958) 


Ta30-aJ[CopOuMOHHb :pouTaIbHbIM aHaJIv3 He Halle] WMpOKOroO NpPHMe 
HMA B aHaJIMTM4YeCKOli MpakTHKe BBY TOFO, UTO AWHaMHKa aCOpOlHH B CA 
alcopOeHTa Ip 3TOM MeTOJle 3HAYMTEIbHO YCOKHACTCA MpOWeccaMu BBITeC 
HHA, CBASaHHbIMH C B3aHMHbIM BJIMAHHMeM KOMMOHEHTOB CMeCH IPH UX MOTs 
WeHuM Ha MoBepxHoctu ('%), BcueCTBHe Yero U3 CPPOHTaIbHOM Auarpamy 
HeIb3A HeMOCpeNCTBeHHO OMpeseuTb cocraB cmecu. JLia pacueroB TpeOyroTt 
uCueprbIBalouHe JanHble 06 u30TepMax afcopOUnu CMeCceH H MHJMBUTYa/bHe 
KOMMOHEHTOB BO BCeM H3y%aeMOM J\Mama30He KOHWeHTpallul. HefocraTouné 
paspaOoTaHHOCTb TeOpHu alcopOWuu cMeCeli B CTaTH¥eCKUX M JMHAaMMUeCKE 
YCOBUAX HW HeJOCTATOYHOCTh IKCMePHMCHTAaJIbHbIX MATePHaJIOB B STO oad 
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Puc. 1. Opouranbupie BeIXOTHbIe KPUBEIe yreBOAOPOANHIX ra30B. a— 0,98% Cs3H 
. i . a—O0, B BOR 
pone; 6 — 0,98% CsHg u 1,03% CaHg; @ —0,98% CsHe, 1,03%  CaHg u 9.93% t-Col 


OrpaHHUMBaoT MPHMeHeHve aCOPOWMOHHOrO (pPOHTabHOrO aHaJIH3a y3Kh 
KPYyTOM CHCTeM, MOAYMHAIONIMXCA ypaBHeHUAM alcopOunu Tuna Jlenrmiopa (?, * 

B wacrosmeli paOore CelaHa NONbITKa NPHMeHeHHA CPPOHTaJIbHOrO aba: 
B Ta30-2KHKOCTHOH XpoMaTorpatbun, MPOABHTeIbHbIM BapHaHT KOTOPOM Halll 
WMpOkKOe PactpocrpaneHue Nocwe usBecTHbIxX pa6ot JbKemca u Mapruua (‘ 

Kak 3BeCTHO, B Pa30-2>KUJKOCTHOM xpomaTorpaduH, B ONpeseNeHHBIX yCu 
BHAX (MaJIble KOHIeHTpaluu, Cla6ad pacTBOpHMOCTb fa3a B 2KUAKOCTH), MOI 
MmpeneOpeywb pasIM4HeM MexKTy pacTBOpHMOCcTbIO Ta3a W3 CMecH pacrBop 
MOCTbIO UMCTOFO Ta3a. ITO OOcFOATeEMLCTBO, OOYCMOBJIEHHOe OTCYTCTBUeM B3au 
HOrO BJIMAHHA KOMMOHECHTOB B rasOBOH WU AKHAKOM (asax, 3HaUMTeIbHO yp 
uaeT PPOHTAIbHbIM aHalH3, NPSBONAeT ONPeAeNUTS COCTAB aHasH3Hpyemoil cM 
CH, He mpHOerad K NpesBapufresIbHbIM H3MepeHHAM UM Pacueram — Hemocpenc 
BeHHO M3 (POHTaJIbHOH WHafpamMbl. 

Onbir saksiouaIcA B HelpepbIBHOM MponycKaHHu aHaJIu3sHpyemMoH cme 
BeUleCTB Yepes KOMOHKY HM CHATHM Tak HasbIBaeMOll *PpOHTaIbHOM uarpamM 
XapakTepusyloule 3ABHCHMOCTb M@xKLY KOHWeHTPalvell KOMMOHEHTOB Ha BbIX 
Je W3 KOJIOHKH UH 00bemoM MIpONyUleHHOH Yepes Hee CMecu. OCHOBHBIMH 2/1eMe 
TaMH SKCIIEPHMEHTAIbHOM YCTaHOBKH ObWIM Ta30-2KUAKOCTHad xpomatorpad 
Weckad KOJOHKAa, SaMOJHeHHaA CielMabHO OOpa6oTaHHbIM HHEPTHbIM HOC 
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eM (HaTOMHT), MPONWTaHHbIM BbICOKOKHMAMeH 2XHLKOCTHIO (HHTpOOeH30N, 


AOy THIpraat HT. J.), H T@PMOKOHAyKTOMerpHuecknii ra3s0aHau3aTop Cc 
IMOTIMINYINMM MOTeHwHOMeTpom OTTITT-09. 
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Puc. 2. @poutanbupl (a) uM MmposButrenbubit (6) ra3s0x%KH_KOCTHEII 
aHaJIM3 MHOPOKOMIOHeHTHBIX CMeCelt 


Ha puc. 1 npuBexeHbI HeKOTOpbIe PPOHTaJIbHble MHarpaMMb! Ha Fa30-2*KKAKOCT- 
mM KOOHKe (WHaTOMUT -+ WHOyTHIpranat; WuHa 1,65 m, d = 5 mM; cKopoctb 
IOLYBKH 7 MJI/MuH). OHM CBHJETEIbCTBYIOT O BOSMOKHOCTH NpeHeOpeub B Mep- 
IM MIpHOJIM2KeHHH B3aHMHbIM BJIMAHHeEM KOMMOHEHTOB B HelOBM2KHOM pase: 
Wao crynenu Cale u ee BbICOTa,COOTBETCTBYIOWaA OMHOMY HM TOMY 2Ke Cosep- 
aHHio mponuiena (0,98%), Ha BCex Tpex WHarpaMMaxX ORHHAKOBBI, HeCMOTpA 
1 WOOaBKY AUBUHUIAa WU rekcaHa. TeKkcauH, B CBOIO OUePe)b, He OKa3bIBaeT BJINA- 
if Ha BLICOTY CTYNeHH AUBMHUa (cp. puc. 16 u 1 é@). 

Puc. 2 unmiocrpupyer BO3MOXKHOCTb aHaJli3a BOCbMHKOMNOHeHTHOH cmecH 
MaTOMUT + HuTpoGeH301; AuHa 16 mM, d= 5 mM; ckopocrb mpoxyBKu 
mi/muH). Ha puc. 2 6 mpuBpeqeHa NpOABUMTeIbHaA Ta3s02%KUAKOCTHAA XPOMAaTO- 
amMMa 50 cm? cmecH TOTO *%Ke cocTaBa, UTO H B OMbITe, MpelcTaBJeHHOM Ha 
ic. 2a, MpH OMMHAKOBbIX Mapamerpax Mmpollecca (AIMHa KOJIOHKH, CKOPOCTb 
3a-HOCHTeJIA, TOUHOCTh JeTekTHpoBaHHaA). ConoctaBslieHue puc. 2a u 20 noKa- 
iBaeT, UTO KaxKMOH cCTyYNeHH Ha (PpOuTabHOM WuNarpaMMe COOTBeTCTBYeT 
JOABMTCJIDHbIM THK. 
| MpouTasJIbHbI Ta30-%KUIKOCTHHIM aHaJlu3 MOKET ObITh HCUVONb3OBaH, HapAAy 
paquoxpomaTorpaduyeckHM MPOABUTeIbHbIM BapHaHTom (°), Win Obicrporo 
peleeHuA yJe@IbHOH palMoaKTHBHOCTH KOMMNOHeEHTOB Ta3soBol cmecu. Jha 
orO MapaJIebHO (MIM MOCJeMOBaTeJIbHO) KOHAYKTOMeTpuuecKOMy Ta3so0aHa- 
3aTOpy Ta30BbIi MOTOK MpomycKkaroT Yepes PalMoMerpuyeckyio AUeHKY, KOH- 
DYKILMA KOTOPOH Obla onucaHa paHee (°). Panwomerpuyeckan A¥eKKa, B KO- 
PYIO BMOHTHPOBaHbI TOHKOCTeHHbIe TOPIOBbIe CUCTUHKNU, BKJIIOUCHHbIe Napai- 
JIbHO B HHTCrpHpyiolllyio CXeMY HB38MePHTeIA CKOpOcTH cueTa, MO3BONAeT 
pelleIATb PalMOaKTHBHOCTb Fa3OBOro MOTOKAa Ha BbIxoye U3 KOJOHKH. I[]o- 
3aHHA paMoMeTpH4ecKOH AYeHKH 3alMMCbIBaIOTCA OJHOBPeMeHHO C MO0Ka3a- 
AMM TCPMOKOHJYKTOMeTPHYeCKOrO FasoaHaH3aTOpa Ha OHY JeCHTY Camo- 
cla. 

Tunuunad pouTabHad [a30-2%KHKOCTHaH paMoxpomMaTOrpaMMa Cmecn 
ayXa, MponweHa, WUBUHUa HM MeHTaHa BBOZOpOse MOKasana Ha puc. 3, 
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(quatomut + yu6ytumranaT; quiMHa KoNOHKH 1,65 mM, d = 0 MM; CKOpOC 
rasa 7 mMui/mMuH). Ona MoKa3biBaeT, YTO TO/JIbKO IBA U3 YeTbIPeCX KOMIOHEH 
085% Coty (CsH, u  CaHe) (PaquoakTHBHbl, Tak 

, JIMWUb WIA crymeHeH NponHieHa WH JHBHH 
Ha KPHBOM @ UMeIOTCA COOTBETCTBYIOWHe CI 
neHu Ha KpuBoh 6. YeltbHad paMoakTE 
HOCTb KOMHOHeHTa /yq; JIeErKO ompewemne 
KaK OTHOUeHHe BbICoTHI cryneHH AJ; Ha K 


| 
i2) 5 e 
| 908 Zl gh, Bol 6 K BbIcoTe cryneHu AC; Ha KpuBoi 
| 
) 
| 


260 (457 0xHg 


SS 
EN 
S 


Ns 
Ss 


= 
= 


Al, 


Acynge 400 umn/krol. mun. Lynt = = ; 
Z 

B3ATBIX B OMPeeIeHHBIX MaciwTadax. Ilo 
OKOHYaHHA aHalH3a, KOra Ha PPOHTa/bH 
jMarpamme He perucTpupyerca OoJbIle HOB} 
crylieHeH, KOJOHKY HosBepraior Mecopour 
mpowyBaxd uepe3 Hee C TOM Ke CKOPOCTbIO Ta 
HocuTelb (Hz) 20 MocTHxKeHuA CTaOHJIbHC 
0 20 400 G00 800cw®  OOXxXeHHA HyMA. Oror mpolecc mposysBi 
Obvem nponyuenou cmecu MO2KHO HCHOJIb3OBaTb JIA CHATHA MecopouH 

HOH (POHTaJIbHOH MuHarpaMMbl, MO KOTOP) 

Puc. 3 @poutabHad rasoxKUAKocT- YHOra Tak2Ke OlpeesAeTCA COCTAaB CMeCH. 


Haw pawMOxpOMaTOrpaMMa. Q@ — 3a- a ‘ 
DOA risuc an Sep ore mee 4 cnownolt munneit ABCDE noxas3al 


rpuueckoro rasoaHamugatopa, 6 —  PPOHTa/bHad AMarpaMMa CMeCH Mponwlena 
3anMcb MoKasanuit paquomerpuyeckoit HBHHHJIa. B Touke £, cooTBeTCTBYIOWeH 
ACH EM MeHTY IipekpaljeHua O0MauH B KOON: 
cmecu CsH, u CaHe, koOHKy HavaJH Mpo 

= / / / / / 
BaTb Boopoyom. IlomyyexHaa Jecop6uuoHHaa KpuBaa A’B’C’D’E’ cose 
IWeHHO HACHTHUHA CpPOHTalbHOH Auarpamme ABCDE u moxer ObiTb c # 


Omkaowenue cmpenku nomehulomempa 


< Aécopoyun Alecopbuua 
N 60, D 99% Al 
S 60 iN a eae ae 
g§ = “Cay 
aSe oan 
ae 
SS ren esta 
S S77 we 
sis D TAA 
Bs A™00 400 = E00 cm? 0 200 = 400 = G00 BBD cm 
= g7 | , Orem nponywuennoed 1, 
§ Or WW 
\ | 
Por ertesrs E" 
Puc. 4. A6cop6uHoHHas 4 ecop6uHoHHad (@pouTaJbHbIe WHarpaMMbl cMecH 
NponwwleHa WH AHBUHHIAa | 
COBMeIleHa, eCJIM MepeHecru KpuByio EA’B’C’D’ B touxy O, coBmect 


och UC ocbio ¥’. Tlepenecenuaa yecop6iwonHaa KpuBaa A’’B’’ C’’ PD’! 
ABJIACTCA SCPKAJIbHbIM H30OPaxkeHuem (PPpoHTabHOH AHarpammer ABCDE. 
CJl€ OKOHYaHHA eCOPOMMOHHOFO OMbITa KOJIOHKa BHOBb TOTOBa K CHATH 
X POMATOrpaMMBI. | 
[loctynuno | 
31 XII 1957] 


IMTHMPOBAHHASA JIMUTEPATYPA 


=| 


Jloxrzann Akanemun Hayk CCCP 
1958. Tom 120, Ns 4 


PH3SHTECKAA XHMHA 


B. E. BPABHHA 


K TEOPHH MOBEPXHOCTHOrO HATS)KEHHH PACTBOPOB 
CUJIbHbIX IJIEKTPOJINTOB 


(ITpedemasaexo axademukom A. H. ®pymxunoim 10 I 1958) 


YBeMYeHHe MOBEPXHOCTHOPO HaTAXKCHUA PaCTBOPOB HeEopraHuyeckHX coset 
B Bowe (*, 7) BnepBbie OblI0 OObACHeHO Baruepom (‘) a1eKTpocraTHueckHM OTTaJ- 
KMBaHHeM HOHOB OT MOBePpXHOCTH pacTBopa. Oun3arep u Camapac (°*), ympocrus 
Tuddepeniuabuble ypaBHeHua Baruepa, paccmorpein cwyuall pacTBopoB 
CHJIbHbIX OJHO-OJHOBAJICHTHBIX 3JICKTPOJIMTOB B MpeNONO*KeHHH, YTO Ju- 
SJIeKTpHyecKad MOCTOAHHAA ¢’ BHEIIHeH Cpebl MHOTO MeHbIe AM9eKTPHYeCKOH 
MOCTOAHHOM pacrBopuTeia ¢. B HactToaujeH pa6ore pesysbTar Onsarepa — 
ComMapaca pa3BHBaeTCA B JBYX HalpaBJIeHHAX: BO-MepBbIX, PaCCMaTPHBaeTca 
cilyuaH PaCTBOPOB MHOFOBaJIeHTHbIX IICKTPOJIMTOB HeECHMMeTPHYHOLO THMa B 
TIpeANOuIO*KeHHH ©’ S>e, UH, BO-BTOPbIX, YUHTHIBAeTCH &’ WIA CYA PaCTBOPOB 
OJHO-OJHOBaJICHTHbIX SJIEKTPOJIHTOB *. 

1. B cayuae MHOPOBaJIeCHTHBIX 3/IEKTPOJIHTOB HECHMMETPHUHOPO THNa MOTeH- 
UHaIbHad 2HepruA HOHOB i-ro COpTa MOXET ObITb MpelcTaBeHa B Buse 
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U;=W:+ 2e9 = ee e—2*&X 1 2,60, (1) 


rye W;— noTentuan alcopOunn, o6ycOBJIeHHbIi B3aMMOJeHCTBHEM MOHa C ero 
3JIEKTPOCTAaTHYeCKHM V300paxKeHHeM C YYeETOM SKpaHHpylollero eHCTBUA OKpy- 
2KalOUMX HOHOB; © — MOTeHIUMaJ, BO3HHKAIOUIMH BCJIeCTBHe HECHMMeTPHYHOCTH 
QJIEKTPOCTaTHYeCKOH KaPTHHbI H HapyWeHHA 9JIEKTPOHeHTPasIbHOCTM Kak Oro 
3leMeHTa OO6bema. Bpipaxenue qian W;, nmomyuenHoe Oxsarepom u Comapacom (°) 
JIA OHO - OHOBAJICHTHDIX 3JICKTPOJIMTOB, MpHMeHHMO HM B CJIyyae MHOrO- 
BaJICHTHbIX 9JICKTPOJMTOB, YTO cueqyeT “3 Teopuu JleOan — Xioxxkeus (°), 
KOTOPaA cipapesMBa IIa 9eKTpomMToB soOoro Tuna. IlorentMan 9 yoBuJe- 
TROPAeT YyPaBHeHHIO 


Age = =e y' Z:eNi, (2) 


rye 
i tye (3) 


Ecsm orpaHuuHTbca paccCMOTpeHHeM PaCTBOPOB JOCTATOUHO MaJIbIX KOHICH- 
Tpalluit, T. e. MOMOKUTL xg << | (1/*x — paguyc Jle6asi— XioKKeuiA, g~ et /ekT— 
paccTOAHHe, Ha KOTOPOM 9SHeprHA KYJIOHOBCKOTO B3aHMOJeHCTBUA CpaBHuMa 
cO cpeqHei SHeEprveli TenmOBOrO ABMXKeHHA), TO MOBePpXHOCTHBIM CJIOM MO?KHO 
pasOuTb Ha Ape OOmacTH xZ=xX,, THE GK X),<K1/x. B oGsnacTu Dix <x 
MOXKHO MIpeHeOpeyb WIeHOM 2;e9 HM MOMOKMTE e—**—~ 1 B BbIpaxkenuN Aa U;, 
TaK KaK B 3TOH OGNaCTH JelcTBHe CH M300paxXeHHA 3HAYHTEJIbHO CHJIbHEE, 
yeM JIeHCTBHe OCTAJIbHBIX MOHOB (H300pax%KeHHe HaXxOXHTCA Ha paccTOAHHH 
x<1/x, a sbdexTuBHb 3apaq MOHHOM aTMocdepbl Ha paccTOAHHH ~ L /»): 


* Kax u B pa6ote (5), cneundpuyeckasd amcopOuHaA He yUMTbIBAeTCA. 
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Tlorentas 9, (¥) HaxOMuM H3 ypaBHeHHs | 
2 2 


doy Are ze j 
Be = gazette: (exp eer ( 
c rpaHwuHEM ycoBuem (do, /dx)._,=0 (HempepbiBHocTbh HOpMaJIbHOH cocTak 


JIMIOWeH ZIeEKTPOCTAaTHYeCKOH MHAYKUMM B Mpeqmoowennn ©’ = 0). B oOsacr 
Il (x > x9) W.;/kT mano, Tak Kak x =>q. CnegopaTesbHO, Mex B BHI 
uTo zeo< kT, (3) MoxHO pa3nowKuTb B pag no U;/kT. B oOnacTu | 
NOTeHIMa HaxOJMM U3 ypaBHeHuA 

ayy T pas 
io 2° O 1, Scr > (ze)? foi 


zt 


in 
cn 


IIpH TpaHMyHOM YCJIOBHH 9,, (00) = 0. 
PaccmotTpeuve, aHasiorHuHoe mpopeyeHHoMy Oxn3arepom u Camapacom (°) 
WOKa3bIBaeT, YTO HM B JaHHOM CJlyyae *% MOXKHO CUMTATb He 3aBMCAIIMM OT 
PemeHus ypaBHenui (4) uw (5), cuIMTble TiaqKMM O6pa30M B_ TOUK:! 
X =X) OMHO3HAYHO OMpefesAIOT NOTeHWMal © B OONacTH OT O JO oo. 
Jia W3y4eHHA CTPyKTYpb!l NOBepXHOCTHOTO cuIOA BBeyemM BemMuMHy An; = 
=n; (x) — Mz, KOTOPaA OTIMUAaeTCA OT HYJIA JIMUIb B MOBEPXHOCTHOM CJIO 
YoOHO TakxKe BBECTH CJlefyiollMe TMapaMeTpbl: p, = 1,,/M— Yuco0 OHO 
i-TO COpTa, OOpasyIOWMXca Mp AMCcOWMalMAH OHO MOVJIeKyJIbI; u — paccTox 
Hve B ejunuilax: 1/x; h=e%/4ekT —Manbii napametp teopuu; Inz = 
= 912; In |z,| | >)22p;- B sTux oOosnayennax 
Z L 


An ae A 
a (exp [—=] — ) mpH uu 
3 
> ee, ice) 
An —2U PED Os k ue 
Spa em 
D7iPs ul 
co 
—e | do —2e~ (in —1 4 2y)| mpH uSu 
3u : V3 hz? ’) P =a 


2 | 
° zh) 
f= Diephexp |-]-) MpHh uU< Up! 
6 i: e 2H } : so) —vU eS —vU 
oS » zp A as > 2 Zs le \ du —— e—# \ - du— (7) 
z s u 3u 
— 2e~# (In Fee +1 —oy)| mph uS>u 
V3 he P a 


re y= 0,577... mocroauHad Siinepa. 


B oTauune oT OJHO-OJTHOBaJICHTHBIX QJIEKTPOJIMTOB, MJIOTHOCTb 3sapAya 


He paBHa TOMKMECTBCHHO HYJIIO, OMNaKO, KAK MOXKHO MOKa3aTb, MOBeEPXHOCTHBIH 
CJIOH B WeJIOM IJIEKTPHUeCKH HeHTpavien. 


Sapucumoctu p/en u An;/n nasa pacTBopoB aulekTpoumTos Tuna MgJ, 
v3z00paxkenbl Ha pic. | u 2. 


Hismenenne MOBEPXHOCTHOrO HaTs2KeHHA CJIeVIOWIMM O6pa30M cBH~3aHO 
C BeJIMUMHOH aycopOunn (°) A: 
Ac = —kT S\\ Add inay. (8) 
: 
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BoruncsieHua MpWBOAAT K CJICAYIOWIMM pe3syJIbTaTaM: 


My; (Z;e)” aus 
: A; =— (1 —2vy+1n om =) + 
_ThiysZ je QekT \. 
ATS (kT) pa (Z,€) n (1 — 2y + In nia (9) 
>») (z;€)" No; In (z,e)” 
RT? zat) kT x2 G 
ey le =) (10) 


167 Ss (ze)? No; : 
Zt 


IIpaxtuyecku dbopmyaa (10) yqo6Ha B Buye 


As = 39,7 (dy7Ps\ Sle [2,28 10-33 ayaa 


rye tt — KOHMeCHTpalnA B MOJIAX Ha JIMTP, 


B cutyuae OJ HO-OJHOBAJICHTHBIX IIEKTPO- 
JMTOB STOT pe3yJIbTaT COBNayaeT Cc mpe- 
J{@JIbHbIM 3AKOHOM On3arepa— Camapaca (°). 
Kak MOXKHO MOKa3aTb, OOmad dopmyuia, 
NOJIyueHHaA HMM, He WMeeT CMBICJIa, Tak 
Kak MOMmpaBKa K IIpeJeJIbHOMYy 3aKOHY, CO- 
Wepxkallaica B Hei, TOrO Ke NopAyKa, uTO 
WM MIpOH3BOAMMbie aBTOpaMH MpeHeOpeKeHHa. 

2. IlycTb HeKOTOpbId MOH Cc 3apxayOM 

@ HaXOJMTCA B Havasie KOOpyMHaT. Ipann- 
‘Wel pa3jesia sIeKTpOJIMT — BHELUHAA cpeya 
CUMTaeM IIOCKOCTb z= 2Z)>0. Ilotreuun- 
all , CO3aBaeMbIi HOHOM M ero aTMO- 
cepoH B cpefe c AM9IeKTpHYecKOH Mo0- 
CTOAHHOM ¢ HM MOTeHIIMal ©’ BO BHellHeH 
cpeyle ONpewesAIOTCA CJIeYIOMIMMH ypaB- 
HeHHAMH WM rpaHWuHbIMu yCJIOBHAMH: 


Ag’ = 0; 


[9—lu,=9) [est — 


JIA MJIOTHOCTH 3apayja MOMKHO HalucaTb p = e6 ( (r) = py ety, Tae or) — 


Puc. 2. 8m du = dnid,ig u; 8n,du = dn, dlgu 


22 nim 


Puce cde clon 


2! | 0 
e= 


(13) 


| WembTa-pyHKuua. Cnenya Metony Jle6aa — Xioxxena, cpencaee ypapHenne (12) 


K BUY 
(N epee eS (1). (2) 
pe 
IIpouspeyem mpeoOpasoBa- 


Hue Dypbe No MepeMeHHbIM xX, Y. 
[laa KoMnOHeHTHI Pypbe ¢, (2) 


NOJYYHM ypaBHeHve 
2 
x 9), = 


= — —8(2). 


i q? 9 9 
| ki — ke 
\dz? 1 2 


(14) 


I—8n),/ 1; II —8n,/n 
Hammune 5-(:pyHKuuu mpMBO_MT K TOMy, ¥TO Min z=50 
do, 2 
apt — (#8 +38) 9, = O18 = 


k + ke), 
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uv B TOUKe z= 0 MMeeTCH CKaYOK MepBOl MpOvsBOLHOH 
+0 | 
i ee, (15) 


ae \a, ee: 
Cama xe *byHkKmMA 9, (Zz) B Hysle HempepbiBHa. 


Tana (2) avanormyHbiM o6pa30M HaxOJMM: 


aa — hg), = 0. (16) 
[ panmuuple YCJOBUA 
pe rn hie eee ee 
[?), a Pr Jen, wi a bi dz : dz \xe ary 


Tlorenuvant ©», co3qaBaeMblli 3uIeKTpocTaTHuecKHM 300paxKeHHeM OH 
C yYeTOM 9KPaHMpOBaHHA, B TOUKe HaXOKJeHHA JaHHOTO HOHA paBeH 


~, = [9 te (9) 2,00 ae y=0, z=0° (18) 
Unen (9), _os COOTBETCTBY€T MOTEHUHaly, CO3aBaeMOMy MOHOM H €rO aTMO-~ 
ee 


ccbepoH Byam OT NMOBepXHOCTH. 
Bpipa3uB 9  (¢) yepe3 KOMIMOHeHTbI Pypbe, MOyyHM 


FB ==\00) 
+c 


0) = \ V2 (2) et hth Adley + 


oh 


[9 


\ {— [?, (Ny ae (Ryx--Rey) died) | 


x+=0, y=0, 2=0 


SaMeTUM, UTO 3]eCb HeJIb3A NOaraTb xX, Y, 2 PaBHbIMH HYJIIO B Kak! 
M3 WICHOB CYMMbI, TaK Kak OHA OOpalliaioTcA B 6eCKOHeYHOCTb. OHaKO 93TO 
MOXHO CjleaTb MOCJe COXRKeHHA MOMbIHTerpaJbHbIX BbIpaxKeHHH. B pesybTaTe 
mocyie HEKOTOPHIX MpeocOpa3s0BaHui HaljyeM 

oO 
me CaN Ac — 0’ V2 — 22 
%e = | Seer pare 


ead, (k= We +P). (20) 


Tlorenuvan agcop6unun W (z)=eo,/2 He BbIpaxkaeTcaA B 9JIeEMeHTapHbIX! 
dyHkuuax. Ilpu BpuncueHHu BesMUHHbI ajcop6unH A, yUHTbIBad MaJIOCTE: 
mapamMetpa xq, B OOacTH z<1/x, dyHKunio W(z) MoxHO cyIILecTBeHHC 
YNPOCTHTb; B OOACTH Ke 25> q 2KCMOHeHTA, coyepxKatlan W (z), MoxeT ObITE: 
pasviowKeHa B pA. ITO aeT BO3MOX%KHOCTb BbIPasHTb A B 93JIeMeHTaPHbIX) 
(PyYHKUMAX. | 

Bprucsenns jaro: | 


sem Siete [VEEL 
3 4 fete’ 22 a 5 
ees Cara c= oa, (21) 


IIpu e’ = 0 970 BbIpaxkeHve HaXOJMTCA B MOJIHOM COOTBETCTBHM C pesybTaTaMy: 
Ousarepa — Camapaca (°). 

B saksioueHve BbiIparKalo OlaroqapHocTb mpod. B. Tr. Jlesuuy 3a nocTaHoBKy 
sanaun wu mpod. E. M. Jindumuy 3a pay WeHHBIX yKasaHuit. 


Mockosckuli rocyapcTBeHHbIt yHMBepcuTer Tlocrynuno 
uM. M. B. Jlomonocosa 9 1 1958] 
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ner, Phys. Zs., 25, 474 (1924). ®L.Onsager, N. T. Samaras, J. Chem. Phys.,, 
2, 528 (1934). ®°T. Xapueg, B. Oyon, Ouguueckan xumua PaCTBOPOB 3eKTPOMHTOB 
Vil, 1952. 
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Aoxnayn Akagemun nwayk CCCP 
1958. Tom 120, Ni 4 


PHSHYECKAA XHMHA 


A. E. TEPY3HH 


OB SHEPPHH AKTHBALMH TIPOLWLECCA JWbddy3HOHHOU 
NOJISYGECTH METAJIJIMQECKHX HEYIIOPSATOUEHHbIX 
TBEPJbIX PACTBOPOB 3AMELMEHHS 


(ITpedcmaéeaexo akademuxom IT. B. Kypdromocum 15 I 1958) 


1. OkcnepHMeHTabHbili MaTepHat, HakOMeHHbIii MpH usyyeHuu HeoOpaTH- 
MOH JlecpopMallHH MeTaJIJIOB, MpOWCXOAAUMel Mp BbICOKMX TeMMepaTypax 4 
Harpy3kax, KOPa CKOPOCTb YWWIMHEHHA MpOnopknouabHa Harpy3Ke (¢~P), 
BIOJIHE YOBJIETBOPHTeIbHO ONHMCbIBaeTCH B PaMKaX MpelcTaBeHul o Auddy- 
3HOHHOM MeXaHH3Me aABIeHHA (1%). Jlexallad B OCHOBe 3THX MpescraRnennii 
Hex 3akJ1OUaeTCA B CeLYIOUIEM: MAKPOCKONMYeCKH HaOwIOqaeMad NOM3yUecTh 
eCTb CJleqCTBHe HallpaBJIeEHHOrO Camosupy3uOHHOrO NOTOKa BakaHCui, KOTOPbIK 
MPOHCXOLUT NOT BMAHMeM rpaeuTa KOHMeHTPallni BakaHCHH, MPONOPIHOHAaIb- 
HOFO IIPHJIOX%KeHHOH U3BHE Harpy3ke. KosdulvenT MponopluonabHOCTH Me Ly 
CKOPOCTbIO YJVIMHCHHA HU MpwIOHKeHHOH Harpy3KOH — Tak Ha3bIBaeMbIH KOa- 
qbullueHtT Texyyectu, x = 1/y, re 4 — kos:PullHeHT BASKOCTH, OKa3bIBaeTCA 
IPOMNOPIUHOHAIbHbIM MPOH3BeEMeHHIO KOHILCHTPallHH BakaHTHbIX y3I0B (¢) Ha 


Kosdduunent camoyudpysun Bakancuit D; mpu Temmepatype onbita: 
i re F 
ee ED (1) 
n 
Cooruoleune (1), BooOmle roBopsA, JOJI2KHO OLITb OAMHAKOBO MPHMCHHMO Kak 


K OJHOKOMIIOHCHTHbIM oObeKTaM, Tak HU K oObeKTaM, COCTOALLHUM H3 aTOMCB 
He€CKOJIBKHX COPTOB, eCJIM 3TH OObEKTHI ABJIAIOTCA HeyYNOPpATOUCHHbIMH TBePAbIMH 


pacTBOpaMH 3aMelleHuaA (H. T. p. 3.). 


2. Vspectuo (4), uTo mMexyzy KosdpiuywentamMH caMoyudpysun BakaHcHH 
WM aTomop (Da) uMeeT MecTO Cyleqyiollee COOTHOIMeHKe: 
ED, = Dz. (2) 
B cayyae JBYXKOMMOHEHTHBIX PaCTBOPOB aHaJIOTHYHOe COOTHOLICHHEe MO2KHO 
3anvcaTb B Buse: 


Ds = CD4 + (1 —C) Db (3) 
UB OOIILeEM cJTyyae fl-KOMIIOHEHTHOTO pacTBopa: 
ED, = S\C; Di. (4) 


i= 
B 3anvcanubix cooTHomenusx D; — Koappuvent eon ae n-H KOMMO- 


HeHTbI B pacTBope, rae ee KOHMeHTPallA COCTaBJIACT C;. B (2) — (4) yurexo, 
YTO KOHILCHTpalluaA BakaHcHlt HuSsCune eae Maia 110 CpaBHeHHIo C CyMMapHOu 


KOHIeHTpallWeH_ aTOMOB § << y Creal 
im ; 
Cootnomenua (2)—(4) ecTecTBeHHO CyleyIoT H3 MpeCTaBJIeHHH O BakaHCH- 
OHHOM MexaHH3Me caMoguddby3HH HW ABJIAIOTCA 3allMcbio CileAyloulero OYEBUAHOTO 
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YTBep2KeCHHA: BEPOSTHOCTb 9JIEMeHTAPHOrO akTa camoyuddpy3HOHHOrO mepeMe- | 
IleHHA OMHOTO W3 aTOMOB TBepAoro pacTBOpa (He3aBHCHMO OT copTa aToma! ) 
paBHa BePpOATHOCTH 9JIEMeHTapHOrO aKTa caMoyMdipy3MOHHOrTO TMepeMelleHHA — 
BakaHcHi. 

Vimex B abHeiuiemM B BHAY JBYXKOMMOHeEHTHbIC TBepAble PaCTBOPbl, 
a Take yuTs (1), (3) H TO OOcToATeMbCTBO, YTO KOSPPHIMeHT BASKOCTH 
pacTBopa C TeMMepaTypoH MeHAeTCA MO 9KCIOHCHIMaNbHOMY 3aKOHY, MO?2KHO 
3alucaTh CJleyloulee COOTHOLIeHHE: 


4 CDi + (1 = 0) Db ~ e887, (5) 


rye 6(C)—sHeprua akTuBallun nporecca qudpysHouHOHK NoJisyyecTH pactTBopa, 
3aBHcallad oT ero KoHeHTpamuu. M3 cooTHomenua (5), ECTeCTBEHHO, CJleqyeT 
BbIPaAKeHHe, OMpesesmoulee BeMuMHy 4 (C): 
[ln (CDa (Ge 
0(C)=R A/T) : (6) 


Corsacuo (6), BemuunHa §(C) MoxeT ObITb ompemewieHa, eCJIM M3BeCTHbI KOH- 
IeHTpalluoHHad H TeMMepaTypHad 3aBMcuMocTH KoapuuneHTOB camMosudipy3sun 
KOMMOHEHTOB pacTBOpa. ITH 3aBHCHMOCTM MOryT ObITb OmpeeJieHbl, HallpHMep, 
B OMbITAX C HCNOJb3OBaHHeM paMOaKTMBHbIX H3OTOMOB. 

3. Benmmuuna 6(C) MoxeT ObITb ONpezesieHa CMOCOOOM, OTJIMYHbIM OT OMH- 
CaHHOrO BDIlIe MH OCHOBaHHbIM Ha 3HaHWH KOHCTaHT, XapaKTepH3yIOWlMxX COOT- 
BeTCTBYIOILy!IO WHarpaMMy paBuopecus. M3pecTHo, 4TO CKayOK 3HTpONMH pH 
myiapueHuu (AS) npakTHuecKH OJMHaKOB JJIX BCeX MeTAJJIOB, MMeIOIMX OHH 
M TOT 2Ke THM KpHcTaJmMueckow peileTKH. EcTrecTBeHHO MpeAMOJIOx%KUTb*, TO 
B Cjlyyae TBePAbIX paCTBOPOB 3aMellleHHA Ha MaHHOH ocHope AS He OyjeT 
3aBUCeTb HM OT COpTa paCTBOPAeMbIX ATOMOB, HH OT HX KOHILeHTpallMn, 
a ONpelesMTCA THMOM KPHCTaJJIMYeCKOH PeleTKH MeTaJvia-ocHoBbl. IIpeqnouia- 
Tad He3sapucumoctb AS oT C, MoxHO BBeCTH NOHSTHe 06 addpeKTHBHOM Temne- 
paType muaBsienus cnviaBa (7';(C)), ABJIAIOWerOcA H. T. Pp. 3.: 

Qn(C) — Q2©) 
Q 


rye 7';(O)— TemMnepatypa MaBJIeHuA MeTaJwia-OCHOBbI,  Q_ (C) — «Kontpurypa- 
IMOHHaA» TeMOTA WlaBJIeHHA pacTBOpa C KOHWeHTpallwen C. Hanomuum, uto 
«KOHDUTypallHOHHad» TelloTa WwlaBJIeHHA cnviaBa—3TO TemsloTa, Wyman Ha 
M3MeHeHve ero (ha30BOro COCTOAHHA HM paBHad MOMHOM 2KCHePpHMeHTaJIbHO H3Me- 
PACMOH TeMIOTe WaBJIeHHA 3a BbIYCTOM TeEIJIOTHI, HAyilel HaHarpeB  crisiaBa 
B O6lacTH pacculoeHusa (*). 

XapakTepusya lwiaBJieHve H. T. p. 3. ONpeyenenHoOl TemMmepaTypoli, MbI Tem 
CaMbIM CONOCTaBJI'eM €fO C HEKOTOPbIM YMCTHIM MeTAaJIJIOM, HMeIONIMM Ty «Ke 
peleTKy, TO H pacTBop, HM TemMoTy WaBseHud, paBHy!o Q;(C). Yuutpiwas 
usBectHoe (7) BbIpakenve, ompeyensouee Q,(C) Ww MpMeHHB kK  culyuato 
H. T. Pp. 3. patlee ycTaHopsienuyo B. 3. ByrakoppiM (§) cBa3b Mex ueprneli 
aKTHBALMM TMpotecca camoquppy3uu (a Takx%Ke H BASKOTO Te4YeHHA — CM. BHIILe) 
WM TeMMepaTypou MviaBleHua MeTavia (9 = 20RT;), MoxKHO s3anucaTb: 


6(C) = PR iQa(l—0) + QsC-+ NC (1 —C) (ug — ug’). (8) 


SHeCb Qa ¥ Qg—TeMJOTbI MaBJieHHA KOMHOHEHTOB B pacuete Ha 1 Mosb, 
Uy H U, — COOTBETCTBEHHO 9SHEPrHH CMeLIeHYA B XHKMAKOM M TBepsOl cbasax 


B pacuete Ha yacruny, N — uucio Asoragpo. Popmyaa (8) qaeT BO3MOxKHOCTH 


* [lpeznouoxenve © He3aBHCHMOCTH CKauka SHTPONMH Mp MaaBnennn H. T. p. 3. OT KOH- 
WeHTpalluw pacrBopa pauee Oplio cyenano B. $1. [lunecom (°,6) u ucnowb30naHo UM IIpH mpo- 
BEACHHM PacdeTOB MpocTeHuMX [MarpaMM PaBHOBeCHA ABOMHbIX CNABOB MH HeKOTOPKIX Pu3i- 
4YeCKHX XapaKTepHCTHK TBePALIX PacTBOpoB. 
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BbIYMCIMTb Q(C), eCAIM H3BECTHHI TeENJOTHI MWiaBsIeHHs KOMIMOHEHTOB 1 Pa3HOCTb 
SHeEPprHi CMeleHHA B XHZKO uM TBepyoH cbasax. TlocmeqHad MoxKeT OBITS 
ompefeieHa MO KOHTYpaM COOTBeTCTBYIOINIeli MarpaMMbl paBHosecus (°,6,°), 

4. Takum 0Opa30M, MoryT ObITb yKa3aHbl TPH He3aBHCUMbIX cmoco6a Ha- 
XO*KNCHHA BEJIMUMHbI SHEPrHH aKTHBAMM Npollecca Auppy3HoHHOH momsyuectu 
ets DiS 

a) Ilo JaHHbIM O TeMMepaTypHOH 3aBucHMocTH KoadrpullHeHTOB camosud- 
(Py3HH KOMIOHEHTOB pacTBOpa B pacTBOpe 3aaHHoli KOHMeHTpallun (cm. Pop- 
mysty (6)). 

6) Ilo qaHHbIm 0 TenmoTax MWIaBJIeHHA KOMIOHEHTOB pacTBOpa HU O BeIMYHHe 
Au, = Te Dio onpeyeaemol MO AuarpamMMe paBHoBecus (cM. cbopmysty (8)). 

B) OKCHe€PpHMeHTaJIbHO — 110 JaHHbIM O TeMMepaTyPHOM 3aBHCuMOCTH CKO- 
pocru AuppysHoHHOH nowsyyuecTu H. T. p. 3. 3aaHHOH KOHIeHTpallun. 

Bce TpH yKa3aHHBbIx Cmoco6a MOX%KHO MpOBepuTb Ha MpuMepe cucrembi Au— 
Ni. ua peanusauuu mepporo cnoco6a Bocnoubsyemcsa anHbimu pador (2°,14), 
B KOTOPbIX C MOMOL[bIO MeTOJa pajluoaK- 
THBHbIX H38O0TOMOB M38YYaJluCb TemMepary p- 
HbIe WH KOHICHTPallHOHHble 3aBHCHMOCTH 
KOSPPUUHEHTOB Camodubpy3uH aTOMOB 
300TAa HM HHKe@IA BO BCeM Mana30He 60 
KOHIWeHTpallu UX pacTBopoB. Pe3yIbTaTbl 
MpOBeJeHHOrO HaMH pacueTa 3aBMCHMOCTH 
§(C) c ucnomb30BaHHvem (tbopmystbl (6) mpu- '& 
BeIeHbI Ha PHC. = 

{aa Beruucsenua §(C) no BTopomy u3 0 
yka3aHHbIX ClOco60B HaMM Oplia ompeze-  — -5 
yleHa BeJMYMHa Aug 0 MOJIO%KeHHIO TOUKU 
PaBHbIX KOHILCHTPallWi Cc MCMOJIb3OBaHHeM 
@opMy1, coyepykauyuxca B (*), KOTOpaA 
okazamacb Au, = — 1,2-1078 spr /uact= Pre. 1, 1, 2 — 3asucumoctp 8 (C): 1 —B 
= —1,75 kkan/Mo”b, M MpMuATO, 4TO Phe 0 ae pees SNe es 
AS = 2,3 kan/r-rpag. J\na conocraBile-  gopmyae (6); 3, 4— orKnonenne 0 (C) 
HMA pesyJIbTaTOB pacueta 4(C) no dopMy- of axauTupHoctu: 3 — unalijennoe no 
jam (6) u (8) yO6HO cpaBHuTb oTKsO- Popmyste (8), 4—HaligeHHoe — Bprauta- 

2 HHeM KpHBol IJ u3 KpuBon 2 
HeHMA KpuBpIxX §(C) oT mpsaAMOH, coeyH- 
HAIOMeH 3HaveHHe 9HeEPrMH aKTHBAaLMH yuddy3MuoHHOrO KpvMa KOMMOHEHTOB 
pactBopa*. B cayuae topmysl (8) 97a BeMMUMHAa OMpeyemAeTCH COOTHOLMICHHEM: 


kan /MO0Nb 
70 


i (C) == a NC (1 —C) Au,, u306paxennpim Ha puc. | TyHKTHpHOK mMHuel. 


Kak calenyeT 43 puc. 1, 06a YMcnoub30BaHHbIX CNOCcO6a IPHBOAAT K corwacHbiM 
pe3yJIbTaTaM. 

Ja Toro, UTOObI FKCHePHMeHTaJIbHO OpeeMTb BesMunHy 8(C), MbI mpo- 
BeJIM KPHMHbIe HCMbITAaHHA c COpasuamu cnapa Au — Ni(50—50 ar. %) pu 
Temnepatypax 800, 860, 920°. M3mepenna nponsBoquuicb B paHee onMcaHHon (1°) 
KBaplleBoM mpH6ope. Jlia o6ecneyueHua HayexKHOrO 3HaveHHA BeJIMUHMHbI 0, He 
MCKa*KeCHHOrO BO3MO2KHbIM OTJIMYHeM pa3MepoB 3epeH (1) B pasJIMUHbIX OOpasilax, 
CepHA M3MepeHHii Mp pa3sJIMUHbIX TeMMepaTypax MpovsBoquslacb Ha OJHOM 
MW TOM xe OOpasiie. IlomyueHHoe B 9THX OMbITax 3HayeHHe §c—), OKa3aJlOCb 
papupim 45-++-2-10% kam/Momb. Ha puc. | sto 3HaueHHe us0OpaxKeHo YepHoH 
TOUKOH M BHOJHE YOBJIETBOPHTeIbHO COBMaaeT CO 3HaveHHAMH, CJIe,yIOULMMH 
u3 (6) u (8). | 

5. Hamu Opi TakxKe MpeAIPMHATHI OMbITHI CO cMaBamH cucTemMb!l Cu—Ni 
u Pb—Sn. B cayuae sTHX CHCTeM OTCYTCTBYIOT cBeeHHA O BeJIMYMHAaXx De, 
mouemy ompesesenue §(C) Opiio mpousBeyeHo m0 cbopmyvie (8) M 9KCHepuMeH- 
TaJbHO. 3Hayenua Au, WA 9TUX CHCTeM ompegennmuch panee (?,”), OHM cooT- 


* Suauenne 0, 3aHMCTBOBaHO M3 paoore (4). 
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Ta6auua 1 


®xxaa|MovIb 
aneees Tul gHarpaMMbl A ko, 

PpaBHOBeCHA apr/dacr. no 6) Ho) BKoRE 
Cu — 53,4 54+1,6 
Cu — Ni (75% —25%) »Curapa“ 0) — Diao) 56,9+1,6 
Cu — Ni (50% —50%) — ORO 509-+1,6 
Pb OpTekTuyecKkan C — 24, 29,2+1,8 
Pb — Sn (85% —15%) orpaHHyeHHou lr — Pe 24,1+1,8 
Pb — Sn (75% —25%) PpacTBOpHMOCTHIO — Ng) 24,2+1,8 

Touka paBHbIX KOH- 
Au —Ni (50%—50%) WeHTpauuh B Mu- | —1,2-10-1% | 44,5 46,0 4542 
HAMyMe 

BeTCTBEHHO paBHbl: AuCu—Ni = 0; AuP>—Sn — — 3.104 spr/uact (uMeeTCs | 


B BAHAY &-pacTBop oJioBpa B cBuHIe). U3smepexve cKopocTu Aucpy3HoHHOH | 


NOJ3yYecTH MpOBOAMNOCb Ha YACTHIX MeTaJWIaX HU CiMWIaBaX JBYX Pa3JIMUHbIX 


KOHMeHTpanuli. Pesypratbl, MO/yYeHHbIe MpH pacuete BesMuuHbI 9 HA MIpH ee 


IKCHEPHMCHTaJIBHOM OIIpeeJICHHH, CBEJICHbI B gio) noe 


XaPbKOBCKHH TocyapCcTBeHHbIM YHHBepCHTeT Tloerynuaio 
um. A. M. DoppKoro 10 I 1958 
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Toxnagn Akagemun nayx CCCP 
1958. Tom 120, Ni 4 


PHSHYECKAA XHMHA 


A. A. TOXUITEHH u Sl. M. FOXUITEHH 


MCCJIEMOBAHHE TJIEHOK HA PTYTHOM JJIEKTPOJE 
(ITpedcmaeaexo axademuxom A. H, PpymKunoim 1 II 1958) 


Hapsyy c ompeyesenvem emxKocrtu (**) w noBepxHocrHoro HaTaxenns (4, °) 
JIA H3YYCHHA AHOJHBIX MW KaTOJIHbIX MWI€HOK MOXKET ObITb NOe3HbIM OMHCbIBAae- 
MbIM HW2Ke MeTOL. 

QNeKTPOMHZEP C HCCJIeELYeMbIM PaCTBOPOM BKJIOUAaICA B OObIUHYIO NOMApSC- 
rpaduyeckyro web. IlpuH noskepwKaHuu MOTeHWMala pPTyTHOrO KallesbHoro 
3JIEKTPOa MOCTOAHHDIM B Welw MPOHNCXOAAT AMCKpeTHbie H3MeHeHHA TOKa. Mx 
MOXKHO HaOsoOaTb Ha OCWMIOrpapuyeckOM Mosaporpade. Tok pe3Ko BO3pa- 
cTaeT 0 HEKOTOPOH BeJIMUHHbI HW 3aTeM MWlaBHO CMayaer Wo Hyaa (puc. 1). Mu- 


Puc, 1. Ocuuanorpammpr pactsopop: a—0,1 N KCl, 6—0,1 N KJ, ¢8—0,t N Nags. 
[orentvaa KanembHoro aiekTpoqa U = + 0,6 zs. orn. Hg 


TepBaJIbI MOTCHUMaIOB, Mp KOTOpPbIxX HaOsOMaeTcsa 9TOT s(ppeKT, a Tak»xe (opMa 
WM pa3Mep MMIyJIbca HeOJMHAKOBbI JIA pa3JIMYHbIX BeLlleCTB: PA PaCTBOPOB 
He jlaeT MMIMYJIbCOB, Y MHOPHX paCTBOPOB MMMyJIbCbl HaOJOfaloTcA B aHOJHOM 
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O6ulaCTH H, HAKOHEL, eCTb pacTBOPbI, OOHaPy*KMBalollMe UX B KaTOAHOH HM anor 
HOH o6macTax (Ta6s. 1). | 
Tlorentiuavibl HCUe3HOBeEHMA M MOABICHHA MMMYJIbCOB HeoMHaKoBbI. B o6on 


culyuaixX H3MeHeHHe HacTylaeT C HeKOTOpbIM Ono3qaHueM. Tak, MA KHSO, mp 
YBeJIHYeCHHH MOMORUTEMbHOFO MOTeHWLHMad 
UMIYJIbCbIBO3HUKaloT Mpu U, = 3,7 B 
mponatawr upx U, = 1,5 B, korga no- 
SuextpomT | y,e (ort Hg)| » ort. He)  TeHIMal YMeHbillaercai. 3a BpeMa cyule- 
CTBOBaHHA OMHOM Kalli YMCIO HMMNYJIbCO 
Wid paAa pacrBopow yocturaer 10 000. 


Ta6muna 1 


ete 03 ee AMMJINTY La W MpOLOI2KUTCIbHOCTb MMIIYJIb- 
KBr +0,02 “0a Ca YBeJIMUMBaIOTCA C POCTOM Kalin. 

KJ +0, 13 +1,9 Hecmorpa Ha (ulykTyalMH 93THX Be 
KHSO4 aly) +357 JIMUMH, B UaCTHOCTH UYaCTOTb! WH UHCI 


NaS BbIle +3,0 H — 
Oe <=) ie 


UMIYJIbCOB, 3€BHCHMOCTb UX OT BpeMeHHt 
KaxKIbId pa3 BOCIPOH3BOAHTCA C TOUHO- 
CTbIO JO Kos:dulueHTa NMepecuerHoro 
ycTpolictsa, KOTOpbIli Obit paBeH 64. Oro osHauaeT, YTO COMOCTAaBEHHe ICE 
UMIYJIbCOB, MOMYYCHHbIX JBYMA OAMHAKOBbIMH OMbITaMH, OOHAPy*KUT pa3JH- 
uve, He MpeBbillaromee 64 mpH OOLIeM YHCJIe MMMMYJIbCOB B HECKOJIbKO TBICAY., 
Xopolllad BOCIPOH3BOXUMOCTb YKa3biBaeT Ha YCTOHYMBYIO CTaTHCTHUeCKY10 34a- 
KOHOMePHOCTb B Mpollecce pa3spylleHHA IMJIeCHKH. 
Ha puc. | BuaHO pa3mMune MexkAy MOpMaMM UMMYJIbCOB AIA Pa3JIMUHbIX 
pacTBopoB. Ognako KOHICHTPalHH HW MOTeHIHaJIbl CMOCOOHbI CHJIbHO MeHATS 
(pOpMy KPHBbIX HM, XOTA Pa3M4YMe COXPaHAeTCA Ha Mpeoo- 
JalarouleM HHTepBale MOTeHWHaJIOB, BCe Ke Ha HEKOTOPbIX 7(z) 
yuacTKaX MOXKHO HaGsOaTb CXOACTBO. ITO NO3BOAeT Ce- 
JlaTb BbIBOL O TOM, YTO OMMCbIBaemble mmpomeccbl, mpore- YF 
Kaloulve B pa3JIMUHbIX PaCTBOpax, HMeIOT OHY H TY Ke 
CTPpYKTYPy BO BpeMeHH. p 
IIpwuuHOH BO3HHKHOBeHHA UMIYJIbCOB TOKa ABJIAeTCA 


? 


i] 


| 
| 


oOpas0BaHue IWIeCHKM Ha pacTylleH Kalle ptyTu. Odpa3o- % 
BaBIUMCb Ha CBexKelH MOBePXHOCTH QIeKTPOJa, MWIeHKa jle- 
(popmMupyeTcaH wu, JOCTHTHYB KPHTHYeCKOrO HaTAKeHuA, 
Jomaetcs. 
Pa3Mmepbl Kaliv WU YHCIO UMMYJIbCOB, CHATOe 3a BPeMaA T(z) 


pocTa KallJIH, NO3BOJIAIOT OLGHHTb BHOBb OCBOOOKCHHY!0 
MOBePXHOCTb BeMUMHOL MopsnKa 10°*mm?. Uacrora mpomec- Puc. 2. Sasucumocrs | 
ca B CoueTaHHH C APYrMMu JaHHbIMH NO3BOuAeT ompene- “#C7a UMMystbcos N | 
JIMTb CTeEMeHb AepopMalHu WH MexXaHHuecKNe CBOHCTBAa IVIeH- SANE yon aa 
KH. OjHakO KOJIMUeCTBEHHad OWleHKa YCIOMKHACTCA Hapyle- equunnax (Ao), oT. 
Hem cumMetpunu. JleicTBuTeIbHO, CbepHuecKy10 CHMMeTPUIO BpeMeHH 
KallIM 3eCb HeJIb3A UCNOIb30BaTb, TaK KaK yuaCTOK pa3py- 
IWeHHA IWI€CHKM B COTHH Ppa3 MeHbIlle MOBePXHOCTH KallWIH. ITO B CBOIO OYepedb 
BbI3 bIBaeT MECTH ble HEPaBHOMEPHOCTH B POCTe KallWIH: pasJIMUHble OOacTH NOBepx- | 
HOCTM pacryT momepemeHHo. Iloq MHKPOCKONOM HepaBHOMePHOCTh MposBusaeTcA 
B BHe BOJHeEHHA NoBepxunocru. To oOcToxsTesbCTBO, YTO HMMYJIbCbI TOKa He 
HaklaqpiBaiorcsa Apyr Ha Apyra, YKasbiBaeT Ha POCT B JaHHbIM MOMeHT BPeMeHH 
TOJIbKO OMHOTO y¥acTKa Kanu. JMTeMbHOCTh OAHOCTOPOHHErO pocta yKa3bi- 
BaeT, UTO CBexKeOOPasOBaHHad MWieHKa OOJlaaeT MeHbIlel MpOUHOCTbIO HU, Ce- 
OBaTeJIbHO, Oomee TOHKa. IlosToMy pa3pbIBbI NpOMCXOAAT Ha OMHOM yuacTKe 
MNOBePXHOCTH JO TeX MOP, MOKa HaTAKeHHE IVJICHKH B 9TOM MECTe He YMCHbINNTCA. 
[IpHuvHOH ero yMeHbIMeHUA MPH NOCTOAHCTBe JaBsJeEHUA PTYTH ABJIAeTCA YMeHb- 
enue Ppalwyca KPHBM3HbI pacrymero yuacrka. JlelictBuTembHO, paccMaTpuBaA 
paBHOBecHe yuacTKa IWIeHKH (IPH WeeBOM pa3pbIBe TWICHKH MOXKHO orpaHu- 
UHTbCA JBYMePHbIM CJlyyaeM), Nowyuum (puc. 2): 

Sy tose PP eRe ee 

es 


Orciojla 
T (H\ Pe Vi-ey? 
T (0) = Plim> 7, = -_“__ =_pr. 


1 , " 
aS (tae yt) 

Syecb T — nataxenve, P — yapnenne, R — paquyc Kpupu3up. Pasnnu- 
Had TOJMHHa MWJICHKH B BYX TOUKAaX MOBePXHOCTH MOKa3blBaer, ITO ee pocT 
MPOHCXOAUT HW Nocwe TOrO, KaK OHa CTaHOBHTCA MOHOMOWJeKYJIAPHOH. O6 2T0M 
CBUCTeIbCTBYeT H KOJIMYECTBO OCaKJCHHOFO BelleCTBa, IKBUBAJICHTHOe TOKY 
OMHOrO MMITyJIbCa. 

O6paTuMca K BeEMUMHAaM, CMOCOOHDIM XapaKTePH30BaTb ONMCAHHbIli Mpotecc. 
IKCHEPHMEHTaJIbHO MOFYT ObITh OMpeseseHbI, Kak (PyYHKIMMA BPeMeHN, aMnVIH- 
ryHa H WIMTeMbHOCTh UMMYJbCoB (OCWMIMOrpa- yg, 
puyeckul nonaporpad), HX 4HCIO M YaCTOTa sy 
(epecueTHoe ycrpolicrBo), pacmpesemenue m0 
AMILWIMTY aM (aHalu3aTop ummysabcos). W3mene- 
He YMCA UMMYJIbCOB CO BPeMeHEM XOPOLO BOC- gg 
MPOHSBOAHTCA OT Kall K Kalle, YTO MO3BOAeT 
ONHPaTbCA Ha ITY BEHYMHY B KOJIMUeCTBEHHDIX 40 
pacuetax. Dpaduku uncsia UMNyJIbCoB uM pacmpe- 
ReICHHA 10 aMIWIHTY aM Wa KHSO, u3s06paxe- a 
HbI Ha puc. 3. 0 

Ilpu Mago TommHHe MIeHKa He M3MeHAeT 
cKOPOCTH pocta Kamu. BBelem oO03HaueHHaA: 

S, 4 S — nsoulaqu yuacrka 0 u Mocue edop- Puc. 3 
Mal, oy —KPpHTHYeCKOe HallpxAKeHHe MICHKH, 
N — yvcno uMMyJIbcOoB C MOMeHTa MOABJeHHA 
KallvIM, t — JJIMTe@JIbHOCTbh UMMyIbCa, t — Bpema, fy — aMMWIMTYAa UMMybCa. 
Torga S ~ ths, 
Uro6br celaTb TepBpoe mpHOmHxKeHHe B TeOpeTHYeCKOM oOMpeseeHHu 


IN ; 0 
ap Mt)» ig Ut, Mpelnomo0xKUM AePopMalluio MWIeHKU YIpyrou, a TOJMMHY OLU- 
HakOBOH Ha BCeH MOBepXHOCTH. 


Tor = SS py Bak Wow _ 42S 
te ie dk madd, cad. ood 
YuuTpiBai, uro S, = S ~ t*s, nomyaum 
Aye Wee pier dt 3k 


ap 


—_—S= = = CS — 
dt Pehl oA il 2 dN ZESo 
PasmMep MOBepXHOCTH, OCBOOOxKaeMOu Moce paspylleHuA MWJIeHKH 
dS 
9 


*ls 
= —_—_ T™ 5 
dt Y 
Tak Kak TOK i, MpOMopluoHaeH CBOOOAHOM MoBepxHOCTH, TO iy ~ th. 


M3 OMbITHbIX Ja@HHbIX 
3 , 1 
LPAI a meri 

Takum o6pa30M, yMpolleHHbIlt pacuer MOsBOJAeT Ka¥eCTBeHHO OObACHUTb 
13MeHEHHe CO BPeMeHEM aMIVIHTYAbI M YaCTOTH! uMMybCoB. AA TOUHOPO KOM- 
JECTBEHHOFO COBMAaeHHA CIeMOBaIO YYeCTh OCTaTOUHY!O AetopMallulo MIeHKH, 
pacipelleseHHe ee TOJMMHbI HM KPHBuSHY Kalu. H3-3a dbyKTyalluy pelllenue 
rakoH 3ajlauu MpecTraBlaeT TpyQHOCTH. 

OmHako c KHHeTH¥eCKOH TOUKH 3peHHA Ooh UHTepec NpeACTaBlser 
pacCMOTPeHHe OHOFO MMIybCa, WIM Mpollecca, OMHOKPaTHO MpoTeKaroulero Ha 
BeXKCOCBOOOXKACHHOM MOBePpXHOCTH deKTpOda. Tak Kak 9Ta MOBEPXHOCTb CO- 
raBineT oKOO 0,0001 or cpeqHel MOBepxHOCTH Kal, TO YYaCTOK MOXHO 
“YNTaTb WuiockuM. MonorTouubiit clay ToKa, HaOOalollMiCA Ha OCIMIOrpaM- 


D) 
10 3axas 419 825 


max aaa 0,1 N KCl u 0,1 N NaS, merko OObACHUTH, CCH MPCANOO2KUTb, YT 
onpesenmiome craueli mpollecca ABIAeTCA He qudby3ua, a WIeKTpoxumuye 
cKaa peakiua. B Tom cryyae TOK i(¢) MponoplHoHaeH KOHWeHTpalluu pacTBo) 
pa C, M aKTHBHOM MoBepxHocTu sekTpoza Sy — S(Z): | 


i (= RCS, — SOs (1) 


age k — xoabbutyweut mponopyvouambHoctu, Sy — CBexKaA MOBeEPXHOCT, S(t) 
MOBEPXHOCTb, 3aHATAA MIeCHKOM: 


4 


t 
Si.= ia \i (t) dé. (2) 


0 


3ylecb M— SJIEKTPOXHMHYeCKHH SKBUBAaJICHT OAHOTO M3 HOHOB, YUaCTBYIOUIMX 
B OOpas0BaHHu WeHKu, / —coOjjepmwKanHue 9TOrO HOHA B BelllecTBe IWJICHKH 
d — yJelbubI Bec u A — TONUMHA MWIeHKH. 

Togcrapiasa (2) B (1) w paspeliaa orHocuTeibHO i(t) MoyyeHHoOe ypaBHe- 
Hue, IpHeM K BbIpaxKeHuio WIA TOKa HMINYJIbCa: ! 


km | 
i(t) = i(0) exp | — Fa Cot | ; (3 
V3 (2) S(O) = 0, nosromy us | caexyer: 
Ly ema 20 Ye et 


[IponopiuoHabHOCTh MexK AY HavaIbHOH KOHWeHTpallvelt Cy U MaKCHMaJIbHbIM) 
TOKOM uMMyuibca i (0) xOpOlo nosTBepxAaeTcA Ha ONbITe WIA KOHWEHTpPalLUH || 
mMenbuuax 0,1 N. 

Cxogcrso ocunmiorpamm 0,1 V KCl u 0,1 N Na,Sc askxcnonentoi npu U = 
=0,6 B He NO3BOIAeT, OJHAKO, CieJlaTb BbIBOA OO aOCOJIOTHOH MpaBuJIbHOCTH 
ONyWeHuu, MPWHATHIX MpH BHIBOe (3). LetcrBuTembHO, pH MeHbIWMX NOTeH 
UHallaxX SKCHOHeHIHaJIbHbIM 3aKOH CNaaHuA TOKa Wiad pacrBopoB KCl u Nas 
Hapyllaerca. Jina 0,1 N KJ on He BplmomHAerca MpH M1006bIX NoTeHWMalax 
v3 puc. lOBUAHO, UTOB CpeqHeM YaCTH MMMyJIbCa Cla TOKa pesKo see 
M 3aTeM CHOBa Bospactaer. IIpHuMHbI NOABJICHHA 9TOM BOMHBI B WeHTpasbHOL 
yuaCTH HMMYibCa elle HefocTaTOuHO sACcHbI. MoxHO MpeAMOOKUTb, YTO B ITOM 
CKa3bIBaeTCA BJIMAHHe HeCTallMOHapHOM Auipysun, T. e. BOspacTanHue co Bpe- 
MeHeM MOTOKAa BelljecTBa K 3/leKTpoy. BosMoxkKHO M BAMAHWe APyrux ABeHUH, 
HalpHMep, KPHCTaJWIM3allM WieHKM (*) H CBA8aHHOTO C 9THM YBeM4eHHA ec 
NOpucrocru. 

: hee aia BbIpaxkaior OarowapHocts akay. A. H. ®pymKuny 3a nomoule 
adore. 


Tlocrynuso 
22 1 1958 
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- Addison, W.E. Addison, D.H. Kerridge, J. Chem. Soc. en 
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Hoxnayn Akanemuu nayrx CCCP 
1958. Tom 120, Ni 4 


®H3HYECKAAH XHMHA 


lr. B. KAPIIEHKO u P. H. KPHINAKEBHY 


BJIMAHKE MOJIAPH3AUMM CTAJIM HA EE MEXAHHYECKUHE 
CBOHCTBA 


(ITpedcmaeaexo akademuxom IT, A. Pe6uxdepom 24 I 1958) 


Hamu ObWIM NpoBeXeHbI OMbITHI NO BHIACHEHHIO BIIMAHHA NOAAPHSallMU CTA 
Ha e€ Me€XaHH4eCKHe CBOHCTBA B Pa3sJIHYHbIX DIEKTPOMHTax. CrelWasIbHOe MpH- 
cnocoOsleHHe Ha CTaHJapTHOli WCIbITaTeIbHOH paspbIBHOM MaluMHe MM-12 no- 
3BOJIAJIO PaSPbIBATb CTaJIbHble OOPasilbl B WIEKTPOMUTe NP UX aHOLHOH HOO 
‘KaTOAHOH MOJApUusalluH BHEWIHHM WCTOUHHKOM TOKa H ONpeseATb MexaHnye- 
CKue XapaKTePHCTHKH CTaJIH B Mpollecce ee NOMApHsalluH. 

Uro6bl HMeTbh BO3MOXKHOCTh HaOMIOLaTb s:pdPekT CHHRKeHUA NacCTMYHOCTHU, 
Hall OMbITbI MpOBOAWIHCbh C MATKOM OTOMMKEHHOM CTaJibi0-3, NepmuT-peppuTHON 
CTPyKTypbI. O6pa3ilbl u3 STON cTaJV 
Juametpom 10 mm upu paOoueh une P,(6)__P9(a,0) 
100 MM nepey ucnbiraHvem MpombiBa- i 
JIMCb aBHallMOHHbIM OeH3HHOM H Je- 
COpOHPOBaIHCb aKTHBUPOBaHHbIM Yyr- 
Jem. I]pu kKaTOqHOM mnolApH3aluu 
CTaJIH B KayecTBe aHOja OpaJIucb Ta 
Ke MATKad CTaib-3, CBHHeL, Melb 
rpadutT. B kauyecTBe 9%IeKTPOUTA 
IIPHMCHAIHCh BOJHbIe pactBophI 26% 
cepHow KucsoTH, 18% eKkoro HaTpa 
ywaiu 3% NaCl. IInorHoctb Toka mpH 
NOIApPH3alluH W3MeHAacb oT O JO 
+460 a/ym?; 613 HYyJIA B HEKOTOPDIX 
eayaasx weNenenim nnotuocta Toxa Pc, 1, Mearpmnns pecaneny ue ro 
BPOWSBOMMIMCh Hepes WHTEPBabl B ee 6—mpu aHofHoH nowapusannn Dy 


2 

0,005 a/1M : = 10 a/am?, ¢—npu kKaTo_HOH Tomapusanun 

McnpiraHua Ha pa3pbiB MpoBosu- D,, = 108%a/nmM?. OQnextponut — kucuEi, anor 
JIHCb C MOCTOAHHOM CKOpOCTbIO pac- n”Katon Fe is 


Taxkenun V =2 mM/MuH, BKJIIOUeHHE 

TOKA MPOH3BOHJIOCb OJHOBPeMEHHO C BKJIOUCHHEM B padoTy paspbIBHOH Mallu- 
HbI. QJICKTPOJHT 3aIMBaJICA HeMOCpescTBeHHO NMepex Havenom onbita. Becp 
onmbir mpoyom«anca 10O—15 munyr. Llenb1o onbira Opiwio oMpewenenue mpefesa 
IPOUHOCTH opy, Npesesa TEKYYECTH o,, HCTHHHOFO HalpAKeHuA MPH pa3spbipe 
Gucr (BCe —B KI /mM?), OTHOCHTeNBHOTO YJWIMHeHHA 6,, WH OTHOCHTebHOFO 
cyKeHua ) cTaJiW Np paspbige (B mpolleHTax) B Mpollecce ee NOMApHsallun, 
puveM Kak Jan TOUKA OMpeseANach Kak CPesHee H3 TPeX OMBITOB. 

Markasd OTOMXKeHHAaA CTalb-3 MPH ee PacTAKeHHU B BOSTyxXe WaBalla APKO 
BbIPaKeHHYIO NwIOWayKy TeKYYeCTH, 3HadHTeIbHOe YWIMHeHHe HM MonepewHoe 
cyxenne (puc. 1,a), a Tak2xKe NOABeHHe (uryp TeKyyecTH. To Ke Camoe HaOIC- 
Wanocbh TIpH pacTAxKeHHU OOpasHOB C TOM %e CKOPOCTbIO B IMeKTPOMHTe Oe3 
NOJAPH3aluu OT BHElWWHerO HCTOUHHKAa TOKAa, a TaK2Ke B BJICKTPOJMTe Mpu aHo- 
HOM NOApHsalluu pacTArMuBaemoro OOpasila; pH STOM OOPa3ILbI NOKPbIBaJIMCb 
TOHKOH KOPKOM OKHCJIOB, a WWIACTHYHOCTh CTA JIMUIb HE3HadHTeJIbHO U3MeHs- 
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jlach (puc. 1, 6). Jia Bcex ci1yuaeB OTHOIIeHHe cocpeoTOueHHOK JedopmMaluk 


Al’ x nomno Al cocraBnano ~25+30%. 
CopepiieHHO HHble pe3yJIbTaTbl HaOJIOJaWcb MpH pacTaA*Kexun KaTOJ.HO> 


NOAPHSYeMbIX OOpasloB. OTu OOpasiibl paspyWaluch xpyuko, NpHyem paspy: 


Puc. 2. 3aBucHMOCTb OTHOCHTeJIbHOrO YJIMHeHHA 
OTOXKKeHHOH CTaH-3 OT BeJIHUHHbI HW 3HaKa MOJAPU3a- 
aHoq u KatTog Fe. 


UHH. QMCKTPOMHT KUCIbIM, 
A — 3HayeHua 51) B BOSAyxe 


40.a/6m? 


IeHve MIpOWCxO]uJIO B OC 
HOBHOM IO IiJIOCKOCTAM Ma- 
KCHMA@JIbHbIX KaCaTeJIbHbl 

HallpaxkeHuu (mo durypam 
Tekyyectu). I]pu KaToHon 
NOMA Pu3alHH OOpasiloB OCo+ 
OeCHHO CHJIbHO YMeHbIlaJIHC 

woKasaTeH  MwlacCTHYHOCTH 
01) H Y HM MCTHHHOe Halips- 
*%KeHHe MPH Pa3PbIBE Sycr} 
ipeesbl WPOUHOCTH UM TeKy- 
YeCTH He H3MeHAJIMCb. OTHO- 
WeHHe COCpeqOTOUeHHOH e+ 
(bopMal\uu kK MOJIHOH pe3ko 


CHHKaJlOCb WM COCTaBIAJIO. 
Bcero JHUIb 9—12% (puc. 

S10 1,6). / 
Ha puc. 2 mpuBesena 


Towka KpMBad H3MeHeEHHA OTHOCH- 


T@IbHOrO Y]WIHHeHHA 845 


OTOX2KeHHOH cTalH-3 B 3a= 


BHCHMOCTH OT 3Haka MOMAPH3allMM UM MIOTHOCTH TOKa, IPHYeM aHOJOM IPH Ka= 
TOMHOM MOAPH3allMM HW KaTOOM MpH aHOAHOM NOMAPHSalHn ObIO 2KeNe30; 
3JIEKTPOMMT — KUCAbI. AHanorMuHble KPHBbIe NOMYYaHCb AIA OTHOCHTCJIb= 


HOrO CY2KeCHHA WM MCTHHHOTO Halipsx%xKe- 
HMA pH paspprBe *. 

Kak BHIHO 43 JMarpammb! (puc. 2), 
aHOlHad NomApw3alua (npu OoubWMx 
IJIOTHOCTAX TOKa) He BUMAeT Ha MeXa- 
HuyecKHe cBolcTBa cTamM. IIpuH MawbIx 
IJIOTHOCTAX TOKAa aHOJHOH MoOApH3a- 
WHu HaOsoqaeTcA HeKOTOPOe CHW KeHHE 
IJIaCTHUHOCTH MW MCTHHHOPO Hallpa KeHUA 
TIpH pa3pblBe MO CpaBHeHHIO C JlaHHbI- 
MU, TIOJIYYeHHbIMH B BO3Ayxe (TOUKa A). 
McnbiraHua B 3IeKTPOUTe Oe3 Haloxe- 
HHA TOKa OT BHeIWHerO HCTOUHHKA, T.e. B 
YCIOBUAX OOLIMHOM SeKTPOXHMUYECKOl 
KOPposHH, KOra Ha CTaJIbHOM OOpa3sile 
MOABJIAIOTCA MHKPOKAaTOJHbIe WH MHKPO- 
aHOJHbIe yuaCcTKH, aBald CHMxKe- 
Hue WacTuuHocTH (Ha 26%) u ucTuH- 
HOrO pa3pbIBHOrO YCHJIHA, XOTA paspy- 
IeHHe HW IpOWCXOANT CHaJIM4HeM IlelikKH, 


oOpa3yroueCA Tak %Ke, Kak UW B BO3SAYXxe. [pu Hanomwenuu KaTOAHOrO MOTeH- | 
Masa — axe CaMbIX MaJIbIX TIOTHOCTeH ToKa (0,005 a/nm?) o6pasuE paspy- | 
WaIMCb XPyNKO 110 PurypaM TekyyecTH, Mpwyem MakKcumyM apdbekta HabvoLa- | 
CH MPH MaJIbIX MIOTHOCTAX TOKAa; OH HECKOMbKO OTMMUAIICA JWI Pa3JIMUHbIX | 
MeTaJIIOB aHOfla HM Pa3sIMYHbIX SICKTPOMMTOB (cM. puc. 3). Odidext cHuxKeHUA | 
MIlaCTHYHOCTH WH MCTHHHOTO HalipaAxKeHHA MPH Pa3spbIBe Mocie NpoxoxTeHua 


“ Onpefenenve OTHOCHTeIbHOTO yAMHEHUA 81) BO3MOXKHO O6BINO MIPOBOAUTb 3HadHTeJbHO | 
TouHee, 4eM | H O,,.., H3-3a MOTepH CeyYeHHeM pasopBanHoro KaTOQHO-NOAPH30BaHHOrO OOpasita | 


Kpyraon (popMpt. 
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Puc. 3. 3aBucumMocTb oTHOCHTembHOTO YyJ-| 
JMHeEHHA 81) OTOAKEHHON CTamM-3 OT BeNH- 
UHHbI KATOHOH NOMApUsaHH. a—9>eKTPO- 
aut 3% NaCl, ayon—cramb, 6-—18% NaOH, 


aHoyq—Meyb, 6@—26% HsSO,, anon —| 
cTaIb, @—26% HeSO,, avnox — rpacur, | 
0 — 26% H2SO,4, ayom—menp, e— 26% 


H.SO,4, anoq — cBuHer 


MaKCHMYMa C YBeJINYCHHEM MJIOTHOCTH KaTOAHOFO TOKa MOHOTOHHO YMeHblWlasica 
(puc. 3). 

B ra6a. | mpwpeyenbl XapakrepucTuku MexaHMuecKHX CBOlicTR CTaH-3, T10- 
Wy4eHHble MPH MCMbITAHHAX B BOSLyXe, 3eKTPoMUTe 6e3 NOMApHsallUH o6pasiia 
M MPH KaTOJHOH NOMAPHSalHH MPH ONTHMaJbHOM 3HAYeCHHH MWIOTHOCTH TOKa, 


TadOauna 1 


v Sio 


SuctT Shy Sonu 
Anon, oS ee Acc: | Orn. | AGc. | Orn. | <AGe. |. Oru. ne Orn. ae Orn. 
% % % % SENG ie PISS eo| % 
| 
NaCl O 69 ela (| By 100 80 SB 28 |400 |39,5) 98,7 
Fe (3%) Ont 45 64,3 | 26 81 46 53,9 |28,2]100,5/40 |100 
NaOH O 68 Wig) aul 97 75 86,3 {28 |400 |40 |400 
Cu (18%) Ont 28 40,0 | 24 75 33 48,0 128 {100 |39 97,9 
H2SO, O 48 68,6 | 28 87,6 48 50,2 129° |103,5/40 |400 
Cu (26%) Ont De SOP Ome lit 03,2 17 19,5 26,5] 94,539 97,9 
H2SOx4 O 46 Conmanle at 84,5 53 61,0 |28,5/101,7|40,5}104 
Pb (26%) Ont 20 28,6 | 16 50 Zi 2,0 128,0/101,7/38,0) 95 
HeSOg O 42 | 60 2 84,5 41 47,2 \28 |\100 39,5] 98,7 
Fe (26%) Ont 29) Boa |p alts 06,3 15 lines |PAL AB) Cle PA BYi 5) | SBI ce) 
HeSOg O 43 A) PAO KI) || tes! 42, | 48,4 128, 01101, 7/3950) 98, 7 
Cc (26%) Ont 26 Whigs |) ATA oe | ayo 20 Beye th \Prere OA ARYL o)) SEIsS 


70 |100% | 32 {100 87 |100 {28 |100 |40 |100 


\ 


‘Kora HaGwoOJasicA HanOONbIUM sdekT H3MCHEHUA MeXaHWYeCKHX XapakTepH- 
CTHK. XapaKTepHCTHKM MeXaHH4eCKUX CBOHCTB CTaJIH JaHbl Kak B aOCOJIOTHBIX 
-BeJIHUMHaX, TaK H B OTHOUWeHHH K JaHHbIM HCbITaHHH B BOSyxe. 
ShdhekT, HaOsoaembld MPH KaTOJHON NoOMApH3salluu, OObACHAeTCA HAaBOJO- 
'paoKHBaHHeM, BbI3bIBaIOWIMM OXPYINYMBaHHe PaCTATHBaeMbIX CTaJIbHbIX OOpa3- 
‘1l0B. OTO HaBOlopaxkuBaHhe MPOUCXOAUNT C OFPOMHOH CKOpOCcTbiO UM COCpeOTO- 
yeHO MO JIMHHAM CJIBHTOB, T. @. B 30HE CKOMICHHA BakaHCHi HM AMCNOKalMH u 
“MaKCHMaJIbHOH KOHICHTpalluu 2Hepruu Jesopmaluu. Kak BUHO 43 KPHBBbIX 
pacraxeHua (puc. 1), HaBoyopaxuBaHue JO Havadla WwlaCTHyeCKHX C/IBHTOB 
(T. e. WO Mpefesta Teky¥ecTH) He MPOMCXOLNT W3-3a KpaTKOBPeMeHHOCTH OMbITA. 
IIlpu pacTraxKeHHu HeMOJIAPH3OBaHHbIX OT BHeWHerO HCTOUHHKa TOKa OOpa3- 
ILOB B KHCJIOM 3/IEKTPOJIHTe, KOPa MOABJIAIOTCA MUKPOKATOAHbIe H MAKPOaHOL- 
Hble yYaCTKH Ha PacTArHBaeMOM OOpa3lle, CHHKeHHe MlaCTHYHOCTH, OYeBHAHO, 
Tak2Ke OObACHAeCTCA OXPYMYHBaHHeM KaTOJHbIX yuaCTKOB 3a CueT BOMOPOsa. 
Ilpu aHoqHOH NOMApH3alluu STH KaTOAHble yYaCTKM MOCTeMeHHO MOMaBJAIOTCA 
M IPH HeKOTOPOM 3Ha¥eHHM MWIOTHOCTH TOKa BeCb OOpasell esaeTCA aHOJHbIM, 
Kora yxKe HH Ha KaKUX eFo yuacTKax He BbieAeTcA BOZOpoy. PasynpouneHne 
aHOJHbIX YUaCTKOB CTaJIH 3a CUeT HX KOPPO3HOHHOPO NOpaxKeHHsA B ITUX CYIAAX, 
OUeBHIHO, HE MOXKeT MpOH3OHTH W3-3a KPaTKOBPeMeHHOCTH OMIbITAa. 


-WucruTyT MalivHopefeHua MW aBTOMaTHKH Ilocrymuso 
Akayemuu Hayk YCCP 23) 1 1958 


Jloxxagnn Akagemun nayx CCCP 
1958. Tom 120, Ne 4 


PH3BHYECKAH XHMHA 


H. 1. KEMEP u ©. WH. WA)KHKOBA 


XMMMYUECKAS AJCOPBIIMA HW KATAJINTHYUECKOE OKUHCJIEHHE CO 
HA ZnO MW EE TBEPJbIX PACTBOPAX, OTJIMGAFOWINXCA 
MO CBOEH IJIEKTPOIPOBOJHOCTH 


(ITpedcmaeneno axademuxom A. H. Opymxuneim 19 II 1958) 


OyHua 3 OCHOBHBIX 3aad SJIEKTPpOHHOTO HallpaBJIeHHA B KaTaJIM3e COCTOUT | 
B yCTaHOBJICHHM CBA3M M@KAY WICKTPOHHbIMM XapakTePHCTHKaMU MOJYMpoOBoL- | 


HHKOB WM UX KaTaJIMTHYeCKHUMM CBOKCTBaMH. Hactoamlaa paOota ABJIAeTCA Mpo- 


JOKeHHEM UCCICQOBaHHA OKMCHBIX CHCTeM C PeryJIMPYeMbIMH SJIEKTPOHHbIMY | 


cBolicrBamu (14). MccneqoBaucb OKMCb WHHKa i ee TBeEPAble paCTBOPbI C OKHC- 


Ta6nuna 1 


Y]leNbHbIe MOBEPXHOCTH MCHbITLIBABLIMXCA 
o6pasiloB 


3JIEKTPOMPOBOAHOCTbIO Ha MHOFO I0- 


C KaTaJIMTHYeCKOU AKTHBHOCTbW H3y- 

oe Ynembuan noBepx- yallaCcb XMMM4eCKad afcopOlWuaA KOM- 
team MOHE€HTOB peaKILHH, UTO MO3BOJIAeT 

CYIMTb OO H3MeHEHHAX, MpPOuCxosA- 
IHX C aKTHBHOH MOBepXHOCTbIO pH 
BapbHPOBaHHM BJIEKTPHYeCKHX Xa- 


ZnO (6 4. uw 30 4.) 0 
2 
~ PakTepHcTHK MpenapaTOB u JeaeT 
2 
mal 
afl 


1 
ZnO (0,5 ar. % Li) 0 
ZnO (0,7 at. % Li) 0 
ZnO (0,9 ar. % Li) 0 MHTepmperaluio duswyeckoH Mmpupo- 

: bl CBASH Me2KY 9/1eKTPOMPOBORHO- 
CTbIO H KaTaJIHTHUeCKOH AKTHBHOCTbIO 
Oonee OAHOSHAMHON. Oxucbh WMHKa TOTOBHJIaCb pa3JIO%KeHHeM KapOoHaTa WuHKa 
mpu 850° Ha Bo3qyxe B TeyeHue 6 uac. TBepyble pacTBOpbl C OKHCJIOM JMTHA 


NOyuaJIMCb B TeX Ke YCJOBHAX Pa3JIOMKeHHeM KapOoHatTa WUHKa, MpOmuTaHHoro 


ZnO (1,2 at. % Li) 
ZnO (1,0 ar. % Ga) 


PacTBOpoM, COJepxKalluM PacCCUHTaHHOe KONHYeCTBO KapOoHaTa WuTHA. TBep- 


Able PaCTBOPbI C OKHCJOM TaJIJIHA MPHTOTOBIANUCb U3 KapOoHaTa WHHKa, Mpo- 
MMTaHHOrO PpaCTBOPOM HHTpaTa Taluua. B 9ToM cilyyae NpoKatKa mpu 850° 
HposomxKalacb 30 uac. YaembHble NOBepXHOCTH MpellapaTOB, HaliJeHHbIe MeTO- 
nom BOT us usorepm axcop6unu Kpuntrona mpu Temmepatype — 195°, mper- 
CTaBJIeHbI B Ta6wt. 1. 


PacTBopeHue OKHCJIa JIMTUA Pe3KO CHUKaeT BEUIMUMHY y AeIbHOW MOBEPXHOCTH. 


JIOM JIMTHA UTaJJIUA, OTUMVaIOW ech | 


pankos (cm. Ta6a. 2). Mapamienbue | 


B ra6n. 2 mpencraBnenbt JaHHble 10 aeKTPOMPOBOMHOCTH OOPasloB, OTTPeHH- 
POBaHHBIX B BakyyMe pu 300°, nowyueHHbIe mpu 25°, uw sHeprHunM akTHBalHy — 


3JIEKTPOIPOBOJHOCTH. 


KaraluTwyeckad peaklua W3y4allacb B BaKYYMHOM ycTaHOBKe B CTaTHue-— 


CKUX YCOBHAX Ha CTEXMOMeTPHYeCKOM CMeCH IPH WaBeHHH, He MpeBbllllaBllem 
2 MM pr. cr. O6pasyioujulica CO, BEIMOpaxKuBaJiCd B JIOBYWKe 2KHIKUM a3OTOM. 
Tlepey ombirom KaTaiu3saTop o6e3raxuBaca mpu 500°. Ancop6una uccmenoBa- 
JaCb B aHaJIOPHYHBIX YCIOBHAX MO MaeHMio aBJIeHHA, He MpeBblilaBiiemy 10% 
oT MCxogHoro. KatamusaTop 3allluulaica OT MapoB PTYTH HM CMa3KH CHCTeMOli 
JOBy Wek, MOrpyKeHHbIX B KAAKUH asOT, OHA H3 KOTOPbIX Oba Ha KBaplleBOM 
peakTOpe, MpefoxpaHAA OT MOMawanua NapoB CMa3KM CO WWIMda, C MOMOLIbIO 
KOTOPOrO PeakTOp MpHCOeAHHAJICA K yCTaHOBKe. 

KaranmuTuyeckaa aKTMUBHOCTb. Peakuua okucneHua CO c 
H3M€PHMOH CKOPOCTbIO MpOTeKaeT TOJbKO MpH Temnepary pe Bbillle 250°. Kuneru- 
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Ka OKMCJICHHA TA BCex OOpasiloB oTBeyaer NepBomy nopsmKy. Ha puc. | npu- 
BeleHa TeMMepaTypHad 3aBHCHMOCTb KOHCTaHTHI CKOpocTH oKUCeHuA CO Ha 
HCIbITHIBABIUMXCA OOpasttax. M3 pucyHKa BUAHO, UTO paCTBOpeHUe OKUCa UTHA 


Ta6Omuna 2 


DNeKTPONPOBOAHOCTh HM 9HePrHA AKTHBalMM seKTponpoBogzHocta ZnO 
H ee TBEPAbIX pacTBOPOB 


O6pasen, o (OM-CM)—! (25°) Go (OM+cM)71 Ey KKad|/MOuIb 


ZnO (1 ar. % Ga) 6,3-10-4 3,3-40-3 2 
ZnO 1,6-10-5 6,8-10-2 10 
ZnO (0,5 ar. % Li) 2,5-10-7 3,0-40-2 14 
ZnO (0,9 ar. % Li) 4,5+10-9 3,4-10-2 19 
ZnO (1,2 ar. % Li) 4,5+10-20 1,9-10-2 24 


Ho 0,5 ar. % Li oxasprBaer caGoe BIMAHMe Ha KOHCTaHTY CKOpOCTH; IIpH JaJlb- 
Helle pocte CoJepxKaHuA OKHCa MTA OHA CHJIbHO CHUKaerca H UsMepeHHE 
ee JlelaeTCA BO3MOXKHBIM TOIbKO B OOacTH Oovlee BLICOKUX TemNepatyp. C poctom 
CojlepxkaHuA OKHCa JIMTHA SHEPHA aAKTHBalWH HW NMpes>sKCNOHeHIMalbHaA 
MOCTOAHHaA B KOHCTaHTe cKOpocTu pactyT. [pu 3Tom co6m1wgaerca 3aBuCH- 
moctb E= £E,+ ¥ lg ky (puc. 2). 

B ta6a. 3 mpelcraBJleHbl 3HaueHHA 
‘SHeEPrHH akTHBalHu OKUCIeHUA UW Mpel- 
‘SKCIOHEHIHaJIbHbIe MOCTOAHHbI€ B KOH- 
¢TaHTe ckopoctu. PacrBopeuue OKuCJa 
‘TaJluWA CilerKa CHW2KaeT SHEPPHo akTH- 
‘Balluu oKucseHua CO, HO OJHOBPeMeHHO 
CHJIbHO CHHKaeT MpeIKCNOHeEHIMaJb- 
HY1O NOCTOAHHY10 B KOHCTaHTe CKOpOcTH. 
B lWesIom 2Ke CKOPOCTb OKHCJICHHA B M3Me- 
peHHOH OOacTH TemMMepaTyp CHuxKaeTCA. 

ARcopO6muvoHHbBIe H3Me- 
peHuag.a)ARcop6uua KUCIO- 
pO a CHMKaeT 9JIEKTPOMPOBOZHOCTb z 
BCeX O6pa3ll0B, YTO CBUJeTeIbCTBYeT O Puc. 1. 3aBHcuMOCTb KaTaJIMTHYeCKOM aKTH- 

BHocTH ZnO HM ee TBEPALIX PaCTBOPOB M0 OT- 
CHWKeHHM KOHICHTPallud CBOOOMHBIX — yowenuio K peakuuH oKkucnenua CO. 1 — 
QJIEKTPOHOB, COMpOBO*KAalouleM acopO- = ZnO (uncraa), 2 — ZnO (0,5ar. % Li), 3 — 
muro. Aqcop6una u3smMepsuiacbBOOmacTH ZnO (0,7 at. % Li), 4—ZnO (0,9 ar. % Li), 
Temnlepatyp or 300 no 500°. Pacrpope- %—2n0(1,2ar.% Li), 6—Zn (1 ar. % Ga) 
Hue OKHCJa JIMUTHA OUCHb CHJIbHO YBeJH- 
YMBaeT CKOPOCTh aCOpOWuN KuCOpoda, 
IpHueM 3TO yCKOpeHue MpH CofepxKaHuu 0,5 ar.% Li sHauuTesbHO CusIbHee, EM 
mpu 1,2 ar.% Li. Ha puc. 3 npeqcraBeHbl KMHeTHYeCKHe H30TEPMbI adcopOunu 
mpu 400° na ZnO, ZnO (0,5 ar.% Li) u ZnO (1,2 ar.% Li). Bo Bcex cayuaax 


Taobuunna 3 


KonHCTaHTbI CKOPOCTH, 3HEPruu akTUBAallWH uM MpeqaKcNOHeHNaJIbubIe 
IOCTOAHHBIG B KOHCTaHTe CKOpocTH oOKHCeHHA CO 


O6pasen (MmH-M2)~2 KKavI|MOJIb 


K (t = 368°), | Ko, 


ZnO 1,5-10-2 2,4+104 16,6 
ZnO (0,5 ar. % Li) 1,9-10-2 57-105 19,3 
ZnO (0,7 at. % Li) 0,8-407 2,9.108 23,0 
ZnO (0,9 at. % Li) 0.9-10-3 1,4-408 28,0 
ZnO (1,2 ar. % Li) 2,2-10-4 91-109 40,6 
ZnO (1 at. % Ga) 6,9-10-2 6,6+102 18,8 
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alCOpOlWMA OCTaeTCA HW2Ke COOTBETCTBYIOWel MoHOCIOIO. YBeM4eHHe CKOPOCTH 
CBA3aHO CO CHHXKCHHeEM SHEPrHH aKTHBalluu alcopOunu oT 36 KKaJI/MOJIb mp 
sanomHeHuu 0,01 cm?/m? nna ZnO go 7 KKal/Momb Aa ZnO, cofepxallen: 
1,25 ar.% Li u eme nuxe Ja O6pasiia, cosepxKauero 0,5 ar. % Li. Cremenb 3a7 
NOJIHCHHA MOBEPXHOCTH TIpH afcopOWuu WuccolMaluu KuCNopoya MocTuraeT AWA 
o6pasua ZnO (0,5 ar.%) B OOMACTH MaKCHMaJIbHO 
ro noxpbitun 40% or KaTHOHOB Zn 2+ Wa MOBepx- 
HOCTH. OTa BeMuHHa B 16 pa3 Bbillle, YeM Ha ZnO, ut 
B 4 pa3a Bhillle, vem Ha ZnO (1,2 ar.% Li). 

6) Ancop6uusa CO n3mepanacb Ha ZnO 
M ee TBepbIX PpacTBOpax, cogepxamux 0,5 wi 
1,25% Li. U3 aurepatypbi u3BecTHbl 2 THMa acop 
6uuu CO ua ZnO: o6parumaa acopOuua, Mpouc 
XOJAwat IPH HH3KHX TemMlepaTypax, H HeoOpa- 
THMad — Ip Goslee BbICOKUX TemMepaTypax (°).| 
Mp uccmeqoBamm afcopOunio CO B uHTepBaue: 
Temuepatyp oT 0 fo 300°. IIpu komHaTHOH Temme-) 
parype aylcopOuua CO mporekaer c BEICOKOH cKOpoctbio. Uactb rasa ay\copOu-- 
pyerca Ip 9TOM OOpaTHMO H MOXeT OBITh CHATA C NOBEPXHOCTH OTKAYKOH. | 

C pocrom TemlepaTypbl OT KOMHaTHOM H BbIIe H3MepxeMaA CKOPOCTb MOTIO-> 
IeHHA rasa CHMKaeTCA u upH 200° ona MeMaeTCA HHYTORKHO MaJIOH, UTO CBA3aHO) 
C BbICOKOM CKOpocTHO ecop6unu. Buitie 250° ckopocTb acopOuvH HaunHaer) 
MOBbIMAaTbCA, HO acCopOluA B 9THX YCJOBHAX COMPOBOXKaeTcH MeVICHHBIM| 
mpotteccom okucaenna CO kucmopofom oxucu WuHKa. IIpu 300° oKucaeHHbIn | 
CO cocrapiser 23% or norsmoueHHOro. | 

Oru [Ba Bua alcopO6uuu MO pa3sHOMYy BUJIMAIOT Ha 3JIEKTPOMPOBOAHOCTh. 
Ancop6uun CO mpuH KOMHaTHOH Temlepatype, 


ra 
0, 2 30 kkan/mane 
je. 

Puc. 2 


10 
8 
6 
2 


HeECMOTPA Ha Oosee BbICOKMe CTeMeHH 3aloJHe- 
HHA MOBEPXHOCTH, He BbI3SbIBAe€T H3MeCHEHHA 3VJIeK- 
TpompoBoguoctu. Aycop6una CO mpu 340° no- 
BbIWAaeT 3JIEKTPOMPOBOHOCTD. 

PacTBopeHHe OKHCJla JIMTHA B KOJIMUeCTBe 0,5 
uv 1,25 ar.% momHocTbIO NOsaBsAeT Kak alcopo6- 
wuio CO, mpoucxoyAultyio pH KOMHATHOH TeM- 
mepatype, TaK M afcopOuHio, MpoucxoAuyto 
pu Ooee BbICOKHX TeMMepaTypax. 

O6Ocy KReuHuUe pesy ab Tat os. 
CyuIbHOe BJINAHHe PaCTBOPeHHA OKUCJa JIMTHA 
Ha KaTaJIMTHUeCKHe CBOMCTBa CBA3aHO C H3MeHe- 


cm Ym? | 
016 


Oi2 


3 


/ 
20 40 60 80 100 mur 


Puc. 3. Ancop6uusa kucnopona 
mpu 400°. /— Ha ZnO, 2 — 


0 


Ha ZnOn(O; 5) arson at) seo 


HHe€M aKTHBHOHM MOBepXHOCTH, O KOTOPOM MBI MO- ua ZnO (1,2 at. % Li) 


2KEM CY HTb HaOCHOBaHHH H3Y4eHHA XHMHUECKOL 
aycOpOlMH KOMMOHEHTOB peakUMu. CHu2KeHHe ZHEPFHH aKTHBallMH He MOKeT 
ObITb OOBACHEHO H3MCHEHHEM YPOBHA XHMMYECKOFO MOTeHIMada IJIeKTPOHOB, 
TaK Kak IIpH PaCTBOPeHHM OKHCJa JIMTHA OH CHMKaeTca, uTO 10 Xaydhe u Croy- 
Hy (°) TouxKHO ObIO Obl NpHBecTH K CHHXKEHUIO TeMVIOT alcopOuHH Hu pocTy 
SHeprH akTHBalluu acopOunu O, B culy npaBusa Bpeucrenra. Jaa alcop6- 
wun CO — Jonopa 2eKTPOHOB, O2xKHAa Oba Obl HaGIOMaTECA oOpatTHad 3a- 
BHCHMOCTb. OTcyTCTBHe CBA3H B W3MeHeHHM CKOpOCTH afcopOunu KUCMOpoma 
C KOHIeHTpallHeli CBOOOJHbIX SJICKTPOHOB CBHJeTeIbCTBYeT, UTO alCOpOUNOH- 
HbIMM IeHTPpaMH AIA KMCMOpOfa He MOryT ObITbh CBOOOAHbIe SeKTPOHBI. O6mr- 
HOCTb Pe3YJIbTATOB C NOMYYCHHBIMH JIA BIMAHHA Ha XHMMYECKYIO allcopOLHI0 
KMCMOPONa PaCTBOPeHHA OKUCla JIMTMA B 3aKUCH HHKe@IA, MOXKeT paccmatpu- 
BaTbCA Kak IpH3HaK CXOXHOTO MeXaHH3Ma eFO BJIHAHHA B 9THX OKUCIaX, MpUu- 
HaMexKallluxX K Pa3JIMYHbIM KJiacCaM TOJYNPOBOLHUKOB. QvleKTPONpoBoLHOCTb 
ZnO cBa3aHa Cc HaJIHuHeM M3ObITOUHOTO WHHKa B MEK Ayy3UAx, KOTOPbIM JIerKO 
HOHUSUpPyercaA C OTMaYeH SJICKTPOHOB B 380Hy mpoBogumocru. IIpu pactBopenuu 
oxucla JiMTHA B ZnO oOpasyerca TBepfEIit pacTBOp 3amelleHna, B KOTOPOM 
yYaCTb KaTHOHHBIX y30B Zn*?* 3aHaTa KaTHoHamn § Lit. TlonuxenHbiit] 3apan 
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MPHMeCCHBIX KaTHOHOB KOMM€HCHpyeTca IIpHCyTCTBHeM B Me*KYY3vIMAX KaTHO- 
HOB (ZN*yexx). CouetaHHe KATHOHOB [Li*Zr vex] ABJIAETCH AKIENTOPOM 9N1eKTPO- 
HOB. BeeqcrBue OOMeHa 3JIeKTPOHAaMH STOT aKLelITOP MOKeT IIPHHATb BJIeEKTPOH, 
4TO Oy eT COOTBETCTBOBaTb OOPas0BaHHlo HeliTpasbHOrO WHHKa (Zn wexn) BOH3H 
KaTHoHa JMTHA. [pn o6pasoBanun (Li*Zn? sex) 3APAL OKPYKarOllUX eTO HOHOB 
KHCTOpOAa HECKOMMeHCHPOBaH. STO NOMAKHO MPHBeCTH K CO3aHHIO BOKpyr 
Hero CHJIbHOFO SJICEKTPOCTATHYeCKOFO NOMA, CHM KAIOWerO paOoTy BbIXOJa aWIe- 
KTPOHOB B COCe€QHHX KaTHOHHbIX y3Jlax. CreXCTBHeM STOFO NOJI2XKHO ObITh CHH- 
*KeHHe SHEP AKTHBAWMA aNCOPOMHH Fas80B aKUENTOPOB SICKTPOHOB B cocel- 
HX KaTHOHHBIX y3JlaX NPM HaJIMYHM B HUX SeKTPOHOB. C pocToM KOHIeHTpa- 
HH JHTHA KOHMWCHTPalluA CBOOOAHbIX 3JJIEKTPOHOB CHH2KaercaA, KOJHUeCTBO 
AKTHBHBIX WeHTPOB AWA alcopOunH KHCOpoOa Mp Tako runorTese os2KHO 
NpolitH uepe3 MaKCHMYyM, 4TO H HaGwiOJaeTCA Ha oMbiTe. 

Ancop6una CO cHmxkaeTca C POCTOM KOHMeHTPallu OKUCJa JINTUA, UTO CBH- 
HeTebCTBYeT O APyroH Mpupose akTHBHLIX WeHTPOB Ia Hee. Han6ouee Bepost- 
HBIMH MOPYT ObITb JOHOPHbIe NOKaJIbHbIe Y POBHH (ZN vex), CROOOMNbIC OT 9IEKTPO- 
HOB, AKTHBHOCTb KOTOPbIX CHH2KaeTCA C POCTOM pacTBOpeHHoOro suTHA. Tlepexon 
SJIEKTPOHA Ha STOT KaTHOH (ZN yex_) HIM CoceqHuH K Hemy Zn*? sHeprerHuecKH 
BbITOeH, TaK KaK BOCCTaHaBJIHBaeT JIOKaJIbHOe HapylleHHe HeliTpasbHOCTH 
B jlaHHOM y3ule. 

CpaBHeHve aflCOpOWMOHHBIX JaHHbIX C pe3yJIbTaTaMH, MOMYYeHHbIMH JA 
“oKuCIeHHA CO, IPHBOJUT K 3aKJIIOUCHHIO, UTO CKOPOCTh OKHCJICHHUA He MOXKeT 
ONpeJeATbCA HH allcopOlueH KuCIOpOsa, HU alcopOunueli CO, Tak Kak MepBasx 
‘Tipu coyepxauun 0,5 at.% Li cubuo pacrer, a Bropan orcytcTByer. QuepruA 
aKTHBalluu OkuCIeHHA CO c pocTOM KOHIUeHTPalluHH JIMTHA pacTeT, HO OJHOBpe- 
‘MCHHO CHJIbHO pacTeT H KOHCTaHTa K,. Taka 3aBHCHMOCTb CBHJeTeJIbCTBYET, 
UTO aJCOpOlwNA KUCIOPOa, He ABJIAACh MpOWeccoM, JIMMUTHPYIOWLMM CKOPOCTb 
OKHCJICHHA, OKa3bIBaeT CYIIECTBEHHOe BJIUAHHE Ha CTaluIO, KOTOPaN ONpelesAeT 
CKOPOCTb OKHCJIeEHHA. OTO MOXerT ObiTb H60 alcop6uun CO, mu60 B3aumojel- 
CTBHe ajcopOupoBaHHOoro KucOponza c CO u3 ra30BpoH da3p. B nocsjeqHem 
clyyae pocT JHeEPruu aKTHBalluu JTOTO B3aMMOJIeHCTBUA C POCTOM KOHIeHTpa- 
IHM JIMTHA MPHBOMWT K CHH2KeCHHIO CKOPOCTH peaKILHH. 

Onbit 1oKa3aJ1, UTO alcop6upoBaHHbI Ha OOpasue ZnO (0,5 ar. % Li) Kuc- 
JIOpo, pearupyer Cc BbICOKOH cKOpocTbio c CO u3 ra3s0Bo dasbl C COpas0BaHH- 
em CQ,. 
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PH3HYECKAA XHMHA 


A. B. KHCEJIEB x Jl. Tt. MOUWKYC 


JHEPIHA KYJIOHOBCKOFO B3AMMOJENMCTBUHA THAPOKCHJIbHOM 
rPYNMbI CHJIAKAFEJIA C MOJIEKYJIOM BEH30JIA 


(IIpedcmaeaeno axademuxom A. H. Ppymkunoim 18 I 1958) 


Kak ycTaHOBJeHO B pAye padoT Hallie a6opaTopun, alcopOiMA Mapos Oexu-} 
30Jla Ha CMuIMKarelle, MOBeEPXHOCTb KOTOPOFO NOUTH MpeeNbHO MOKpbiTa TuApo-: 
KCHJIbHBIMH PpyNMaMu, SHavTeMbHO BbIlle ancopOWMu Ha CHJIMKarese, C MOBepXx-; 
HOCTH KOTOPOFO {THAPOKCHJbHbIe PPYNMb! YaCTHYHO yaJleHb! MyTeM MpOKaJIMBa-: 
Hua (1%). Tennora ¥aycop6uuu mapoB OeH30ua Ha TH paTHpOoBaHHOM ob past 
CHluKarelA Ip 3amotHeHuH NoBepxHocTnH 8 = 0,2 Bblllle, 4eM Ha CHJIbHO Jle- 
THApaTHpoBaHHOM MpHOiu3suTeIbHO Ha 2—3 Kkaa/monb (?, 4). Tloppienne: 
alcopOluu HM TeMIOTHI alcopOunu MapoB OeH30/1a Ha THAPaTHPOBaHHOM CHJIH-; 


} 


Karele 10 CpaBHeHHIO C alcopOunel u TenmoTOH ancopOunu Ha JeruypaTupoBaH-! 


| 


HOM OObACHAeTCA OOPa3s0BaHHeM BOJOPOAHOH CBA3H Me@xKy MOBepXHOCTHBIMy | 
THIPOKCHJIbHbIMA TpylMaMu CHJIMKareA H T-3IeEKTPOHAaMH alCOpOHpoBaHHbix 
MouleKys GeH3oua (°). Ha cnoco6HocTb mMoueKyJIbI OeH30Ia H APyrux apomaTu- 
YeCKHX COe(MHeHHM OOpas0BbIBaTb*BOAOPOAHY10 CBA3b C KUCJOM TuAPOKCHIbHOl! 
rpymmol yka3biBaloT Tak?Ke CMekTpocKonwyeckue aHHble (*1°). CormacHo 
3JICKTPOCTaTHYeCKOH TEOPHH BOAOPOAHOH CBA3H, ee 9HEPrua OOycOBIeHa ri1aB- 
HbIM OOPa30M 3JICKTPOCTaTHYeCKUM MPHTAXeHHeEM UNOMeH - WH OCTATOUHDbIX 
3apA0B B3aHMOJelcTByloWlux rpynn. B HacTosmeh paOore cyetana MOMBITKa 
OW€HHTb 9HEPFHiO KYJIOHOBCKOFO B3aHMOJeHCTBUA THAPOKCHIbHOM rpymnbl CH- 
Jukareisa C afcopOupoBaHHoH MoseKyOH OeH30/1a, ITOObI BLIACHHTb pOJIb 
STOO BSAMMOJeHCTBHA IPH OOpas0BaHHu BOAOPOAHOM CBASH MeXKLY PHAPOKCHJIb- 
HOH rpynnok #H¥Moneky0H Oexsova *. 

OueprvA KYJIOHOBCKOPO B3aMMOeHCTBUA JBYX MOJICKYJI BLIVHCAMACh PAOM 
apropos (1-18). TouHblli pacueT 9HEprHy SeKTPOCTAaTHYeCKOrO B3aHMOselCTBUA 
MBYX MOJIEKYJ AO2%KeH YYeCTh ZMeKTPOCTaTHMYeCKOe B3aHMOJelicTBue UX Aep 
HW S/IeKTPOHHEIX OO/1aKOB BCex OpOuT OGeux MoseKya (1°). OfHako Tako pacuer 
OUeCHb CIOXKeH, H MPH PacueTax STOTO B3aMMOJeHCTBUA OOBIMHO HMCMOUIb3YIOTCH 
pasHble Moe, MIpHOJM3HTeIbHO OTParkKaloulMe pacnpesenenne 3apata BO 
B3aHMOJEHCTBYIOUWLUX MOJIeKYJIaXx. 

OQuepruA KYJIOHOBCKOFO B3auMOLeHCTBUA THAPOKCUJIbHOM FpynMbl C o-31eKT- 
poHaMH HM CBA3A@HHbIMM C HUMH MOJOKUTebHBIMH OCTATOUHLIMM 3apAaMu sAjep 
aTOMOB yIvlepofa MH Bofopoya alcopOupoBaHHOk MoseKyuIbI OeH30a Masa UH B 
NepBOM MPHOMWKeHHU C10 MOXKHO MpeHeOpeyb, Tak KaK 3/IeEKTPOHHAA WIOTHOCT 
¢-3/IEKTPOHOB COCpeMOTOUeHA B MVIOCKOCTH AJep aTOMOB yrvlepoya u BOZOpoRa 
MOK YJIBI OeH30Na, a THAPOKCHIbHad Ppynna CuuKaresA (Aunomb) HAaXOLUTCA 
TO, STO MJIOCKOCTbIO. 

» CormacHo MpeAcTaBJIeHHAM KBaHTOBOM XHMHH, T-9JICKTPOHHbIe OO/laKa B MO- 
Jiekysle OeH3O0J1a MPOCTHPaloTcaA BON Bcero MepuHmetpa OeH30bHOFO KOUIbIla 
Hay| HMM MW NO] HMM, M paclpesentenve seKTPMYeECKOrO 8apAJa T-3ICKTPOHOB 
OCTaTOYHOTO NOMOXKATEMbHOO 3apsAfla YrviepOAHBIX AZep B MOvleKysle GeH30Na 


* Coo6ujenne 06 soit paOore cyetaHo J]. I. Momxycom wa Kondepenunu mo cop6e4rTan 
B JleHuHrpage 6 nexaOpa 1957 r. 
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MOXKHO rpyOo MpecTraBuTb MpH NOMOLH MoJeM, u36paxKeHHOl Ha puc. la. 
B sToH MOJeNM MpaBUMbHbI WecTHYTONbHMK PacMOOxKenUA aTOMOB yrseposa 
B OeH3ONIe WIA MPOCTOThI 3aMeHeH OKPYKHOCTHIO panuyca R= 1,4 A, npudun- 
3MTeIbHO PaBHOrO AwiMHe cBA3H C —C B OeH30ue. Paccrosuue oKpyxHocreht, 
W300PaxXKalollUX m-3IEKTPOHHbIe OGsaKa, OT MIOCKOCTH OeH30bHOrO KOMbIla, 
MPHHATO PaBHbIM CpeMHeMY PaCCTOAHUIO NOJOBHHbI P-3IeKTPOHHOrO OONaKa 
M3OJIMPOBaHHOrTO aTOMa 
yriepofa or apa r= 
=(,81 A, oleHeHHOMy mpu 
MOMOWM  OHOSIeCKTPOH- 
HOH aTOMHOH * (yHKUuu 
Wik 2p2-3/1eKTpoOHa 


bop, a. 


hv hohe Ny tha 
Raves) re * 0s 


M3 COOTHOIIeCHHA: 


a | Wperssin 6 dr dO do, 


rye Q)—payuye 6opos- 
CKOH OpOMTHI,  paBuHblli 


0,529 A u Z = 3,25 — a- ieeiiieat crass 0 
PEKTHBHEI AJepHbIi 3a- 
DA, OILCHCHHbIM MeTOJOM -@. KKaN/ mone 


5 


Cyetepa (17). TIpunaro, 
qTO 3apA m-3IEKTPOHOB 
Se, rye @€—s3apaq 2uIeK- 
TpoHa, Ha OKpy2KHOCTAX 
pacnpeyesieH paBHoMepHo, 


rak UTO IIWJIOTHOCTL ero 


3e 
3 = -—. OcTaTounpie n10- 


es 2R ‘R /R 2R 
JOMKUTCJIBHBIC 3aPAbI yr- 
WepoyHbIx syep, CBA3aH- Puc. |. Mogeab pacmpeyenenua smeKTpuyeckoro 3apaya B 
HbIe C -3JIeKTpOHamu, MoleKyule GeHs0u1a (2) H B THApPOKCHJbHOM rpynme (6) u 3a- 

3 BUCHMOCTb 9HEPrH KYJIOHOBCKOFO B3aMMOJeCMCTBUA MOJIEKYVJIbI 

PaBHbl 110 aOCOJNOTHOL Be- 6eH30Na C THApOKCHIbHOH rpynnok Bo OT UX B3aMMHOrO NO- 
ee ICKTPOHHOMY 32-— Somenna (@): KPyYXKH WIA 2y c= 2,15.A, rpeyronbHuKu Ana 
pay € MHa pucyHKe O6o- De Ok 
SHaUeHbI YEPHbIMZ TOUKaMH. = 

TuypoKcuibyHan rpynna B HaluwX pacyueTax PaCCMaTPHBaJlacb Kak CHCTe€Ma 
H3 JIBYX TOUCUHBIX 3apATOB, MOJOMHKCHAA KOTOPBHIX TIpHOJIM3UTeJIbHO COBMAa{atoT 
C NMOJIOKeCHHAMH Alep aTOMOB KHCJIOpoqa HM Bomopoya (puc. 16), mpuuem 
aPeKTHBHbIe 3apAfbl aTOMOB BOJOPOa g,, MH KUCIOPOMa Jo Obl ONpeNesCHbI 


M3 COOTHOWeHHA p= gl, rye yp — JMMOJbHbIM MOMeHT THApPOKCHJIbHOK rpylMbl 
u /—mexbsayepHoe paccrosuue. Jia ruqpoKCHIbHOH rpynnbl Ha MoBepXHOCTH 
cuiMKaresaA OblWvIO MpwHATO 3HayeHve p= 1,6D, mnpwOmM3sHTeIbHO paBHoe 
JMNOMbHOMY MOMeHTY THPpOKCHJIbHOM TpynmMbl B MOvIeKyvie Bob! (**), Tak KaK 
QJIEKTPOOTPULAaTebHOCTH ATOMOB BOJOPOa M KPpeMHUA OM3KH (COOTBETCTBCHHO 
miu 1,8 (**)) wl =0,97 A. Orciona g,,~4o = 1,6:10° 9. e. 

SHepruaA KYJIOHOBCKOTO B3aMMOJeHCTBUA THAPOKCHIbHOK Tpynbl C MoweKy- 
Jou Oen30/Ia Dc pu 3aMeHe JeHCTBHTebHOrO pacmpeyesCHHA BICKTPHYECKONO 
gapayja B HHX BbIIe MpHHATbIMH MOJesAMH WaeTcA CJeyIOWHM BbIpaxxeHHeM- 


haw ‘ 
saidig iosDyo Sheeag, | eh) Dees 
julio uae ll tS) 9 jel; Ok=1 
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rye WepBblit WIeH MpaBoli uacTH BbIpPaKaeT SHEPrMio KYJIOHOBCKOTO OAS I 
CTBUA abPeKTMBHBIX TOUCUHBIX 3apsAOB THAPOKCHbHOM PpynMbl g,, (MOsO%KH- 


TebHOrO appeKTHBHOrO 3apayla aTOMa BO,Oposa) M qo (OTpHllaTembHOr 
atbeKTHBHOTO 3apsia aTOMa KHCOpOsa) C 3apxAOM T-3JIEKTPOHOB MOVJIeKYJIbI 
OeH30u1a, pacmo/IOx%KeHHbIM paBHOMepHO Ha HMKHeH (I) M Ha BepxHel (II), 
OKPY2KHOCTAX, a BTOPOM WIeH — 9Hepruio KYJIOHOBCKOrO B3aMMOJIeEHCTBUA TEX: 
Ke SPPCKTHBHBIX TOYeCYHbIX 3apAOB THAPOKCHMbHOK TpynMbl C OCTATOUHBIMYL 
NOMOXKUTEMbHLIMH 3apayaMu yruieposHHlx sanep (k=1,..,6); ds — quppepex- 
Wall yr OKpyxXHOCTH, f;-; HM f—r—paccTOAHNA MexKy adpPeKTHBHBIM! 
TOUCUHBIM 3apAOM THuApoKcusIbHOM rpynnpl i (i =H; O)u, cooTBeTcTBeHHO, 
mio6oi TOUKOM Ha oKpyxuocTH j (j =I; I) um nouomKuTeMbHbIM adpeKTHBHbI 
3apAyOoM aqpa aToma yrmepoga C. Ilepppii uweH merko CBOQHTCA K 9JIVIMINTH- 
yeCKOMY HHTerpaJly, a BTOPOM BbIYMCIAJICA UMCJICHHbIM CyMMMpoBaHveM. 

SHeprua KyJIOHOBCKOTO B3aHMOJeHCTBHA Oblla BbIUMCeHa Mp MepneHAMKy 
JIAPHOM HalpaBJieHHH THAPOKCHJIbHOM Tpynibl K MJIOCKOCTH OeH3OJIbHOFO KOVIbIL 
(sHepreTvyecKH HawGoulee BbIrOsHad OpMeHTallua) AA CueLyIOWMX MO/O%KeHHE 
MO HalpaBsieHHIo pawuyca p, MpoxoAAulero yepes APO aTOMa yrulepoya: nom 
ICHTPOM GeH3O0/IbHOrO KOJIbIla, p = 0; Mom WeHTpOM aToMa yrsepoya, p = R;; 
TO TOWKAaMM, HaXOJAMMMHCH BHe OeH3OIbHOTO KOJIbIla Ha paccTOAHH 
o0=1,5R u p= 2Ror ero WexTpa. PaBHoBecHoe paccTOAHHe 2}...c OT Apa ATOM 
BOMOPOa FHAPOKCHJIbHOK FpyMMbl JO WJIOCKOCTH KOJIbILa ATOMOB yrJlepoga MosleKy- 
JibI GeH30sIa Heu3BecTHO. Ilostomy pacueT Pc MpoOusBOAMICA AIA JByX BO3MO%xK- 
HO Kpaliwux gHaueHHlt Zy..c:2,15 A u 3,05 A, paBHbIxX cyMMe KOBaJIeHTHOrG 
paguyca (0,3 A) um BaH-fep-BaasbcoBcKoro payuyca (1,2 A) aToma Bojopo- 
ja MW MOJOBHHbI BaH-Jlep-BaaJIbCOBCKOM TOJIMIMHbI MOJIeKysbl GeH30na (1,85 A}. 
TlouyueHHble 3HaveHuA 9HepraH KyJIOHOBCKOrO B3aMMOJeHCTBUA PH{POKCHJIbHOM 
rpymmbl C MOJIeKyJIOH 6eH30JIa WIA pa3HbIX MOJOKeHHH rpadvyueckH u3s06pa- 
2KeHbI Ha pue. | @. 

Kak BHJHO v3 puc. 16, SHeEprHaA KYyJIOHOBCKOrO B3aHMOfeHCTBUA THApC 
KCHJIbHOH Tpynmmbl C MOJeKYJIOH OeH30J1Ia TPH MepemMeuleHHH THAPOKCHJIbHO! 
rpynnbl B Mpesetax OeH3O/IbHOrO KOVJIbIla MaJlO 3aBUCHT OT HX B3AHMHOPO NOJIC- 
XKeHHA HM CocTaBsaeT OKONO 4—6 Kkas/Momb. 3a WpelesaMu OeH30JIbHOTO KOJIb+ 
Ila 9HeEPprHaA STOrO B3aHMOeHCTBUA Obicrpo yOprBaeT. 

IlpuO1usuTesbHad OlleHKa 9HEPrun Apyrux BUOB B3aHMoOelicTBUA rHpe- 
KCHJIbHOM Ppynmbl C MOJeKYOH OeH30a — NOJAPH3alMOHHOTO HM uCHepcH- 
OHHOrO — NOKa3aJla, UTO 9HEPrHA OOONX B3aHMOJeHCTBMH COCTaBJAeT OKO 
2 KKaJl/MOuib. Toro %Ke MOPAKa, BEPOATHO, NOMKHA ObITh HW 9HEPrusA OTTAaKH- 
BaHHA. 

Takum 06 pasom, NOJYYCHHbIe Pe3yJIbTaTbI MOKA3bIBaIOT, YTO 9HEPIuA KYJIC 
HOBCKOPO B3aHMOJeMCTBUA MOAPHOM PHAPOKCHJIbHOM FpyNMbl C HENOMAPHOH MO- 
JeKyOH OeH30/la, CCIM IPHHATb BO BHUMaHHe JelCTBUTeIbHOe pacipeseeHue 
3apxaa B MOJIeKyJle OeH3Ou/la, BeIHKa H Mpu OOpas0BaHHU BOJOPOAHOM CBA3H B 
HaHHOH CMCTeMe urpaeT, MO-BHAMMOMY, OMpeeAIOULy!O pOlb Cpequ Apyrux 
B3aMMOJeHCTBHH (IO/IA PH3alMMOHHOTO — aKUelTOPHO-HOHOPHOrO, ucnepcHoH- 
HOFO UH OTTaJIKMBaHuA), KOTOPbIe K TOMY 2%Ke JOMKHbI VaCTHUHO pyr Apyra Kom- 
MNe€HCHPOBAaTb. 

Moueky.1a OeH30Na, acopOupoBaHHax Ha MOBePXHOCTH MOuIHOCTIO PHLparH- 
PoBaHHOrO CHJIHKarelA, B3aHMOJeHCTBYeT B OCHOBHOM C OJHO uM HeMHOruMD 
PHAPOKCHIbHBIMA TpylaMu, Tak Kak MWlOWalb, MPHXOJAWaicA Ha OLHY ruypo- 
KCHJIbHY10 PpylMy Ha NOMHOCTbIO THApaTHpOBaHHOM MOBePpXHOCTH CHIMKareA, 
NpuONusHTebHO paBHa 13 A? (*°), uro Onu3KO K TOM 4YacTH MOMLaqu MOJleKy- 
Jbl OeH30Na, B mpeflelax KOTOpoH SHEprHA KYJIOHOBCKOrO B3aHMOeHCTBHA 
C THAPOKCHIbHOK TpynMow Mafaer O MOMOBHHbI MaKCHMaJIbHOrO 3HaveHHns 
SHEPr STOrO B3aHMOeHCTBUA. 

Ajicop6uposanHad MONeKYJla O€H30JIa Ha NOBePXHOCTH FHApPaTHpoBaHnHorc 
CHIMKaresA, TOMHMO B3aHMOJCHCTBUA C MOBepXHOCTHOH FHAPOKCHJbHOM rpyn: 
MOM, B3aHMOJeHCTBYeT TaK2Ke M C OCTaJIbHbIMH aTOMaMH, OOPa3YIOUMMH YacTuH- 
Wbl CKeleTa CHIMKaresA (raBHbIM OOpa30M AuCMepcHOHHOe B3auMOselicTBue | 
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OTTaIKuBaHne). Ilosromy yZamenue ru,poKCHJIbHbIx rpyun ¢c NoBepxHocrn cu- 
JIMKarela, C OMHOM CTOPOHEI, JOJIXKHO NPHBOUTb K NOHWKEHHIO TEMOTHI ajicopo- 
IlMH MOJIeKYJI OeH301a Ha JeruApaTupoBanHoll NOBepXHocTH CHIMKAredA HO cpaB- 
HeHHIO C TelOTOH acopOunH Ha ruApaTHpoBaHHOll u3-3a CHATHA B3aHMoOJeH - 
CTBUA MOUEKYJbI OCH30Na C PHAPOKCHbHOM Frpynnoli, Ho, ¢ Apyroit cropounl, sto 
AON2KHO MPHBeECTH K NOBHIMMeHHIO 3HEPruH B8aHMOLelicTBuA alCopOupoBaHHoill 
‘MOUleKyJIbI OeH30N1a C OObeMHOM (hasoli CHIMKarelA, TaK Kak YJlasenue rujpo- 
KCHJIbHOM IpyMMbl C NOBePpXHOCTH NOJ2KHO MPHBeCTH K HEKOTOPOMY MpHOmKe- 
‘AMIO MOJICKYJbI O€H3Oa K MOBePXHOCTH YaCTHI, CkKedlera CuluKarens. Tostomy 
‘SKCIEPHMCHTAIbHO H3MepaAeMaA PasHUlla TeMIOT alcopOlun NapoB Seu30na Ha 
THApaTupoBaHHOM U Ha JeruApaTupoBaHHOMoOOpasilax CHuIuKaresA OY eT MeHbILe, 
YM SHEPrHA B3aHMOACHCTBUA MOJMeKYJbI O€H30Na C PHAPOKCHbHOL rpynnoli cu- 
JiMkarea. Kpome Toro, ruqpokcwIbHble rpynmbl Ha MOBepXHOCTH CHMKareA 
OPHEHTHPOBaHb! MO OTHOUICHHIO K MWIOCKOCTH KOJIbia alcopOupoBaHHow moue- 
‘KyJibl GeHs0Na NOX pasHbIMU yrlaMH, YTO AOAKHO IpUBecTH K HEKOTOPOMY CHH- 
KEHHIO HEP STOFO B3aMMOLeHCTBUA MO CpaBHEHHIO C 9HEprueli Mp Mepmen- 
AUKYIAPHOM HanpaBsenuu. I[puOnuxKeHHbIM pacuer NoKasa, YTO IpH pacmo- 
JOXKeHAM THPOKCHIbHO rpynnbl, HallpuMmep, Moy yrsiom 45° k myocKocTu 6eH- 
SOJIbHOTO KOJIbIla 9HEPlHA KYJIOHOBCKOFO B3avMOelicTBHA CHMKaeTcA NpHOMH- 
SHTeIbHO Ha 30%. 

IIpuHuMaa BO BHUMaHHe CKa3aHHOe, a Tak%Ke rpyOocTb MPHHATHIX MOsedeli 
Ppacnpeyenenua 21eKTPpHYeCKOrO 3apAJa Kak B MOJIeKyJle OeH3OV1a, TaK H B PHI- 
-POKCHJIbHOH rpymne H HEOMpesesIeHHOCTh PaBHOBECHOTO PaCCTOAHHA 24,..c, MOXKHO 
TIPHHTH K 3aKJIIOUCHHIO, UTO BHIMHCJICHHad SHEPHYA KYJOHOBCKOFO B3aHMOJelt- 
CTBHA (OKOIO 4—6 KkKaJI/MOIb) HaXOHTCA B YOBJETBOPUTebHOM CorlacHuH Cc 
-SKCI€PHMeHTaIbHbIMM 3HaYCHHAMM YMeCHBIUEHHA TeMIOTH alcopOunH OeH30Na 
IPH JeruApataluu nopepxHoctH cusMKaresa (2—3 kKal/Moub). 


Mockosckul rocyapcTBeHHbIlt yHUBepcuTer Tloerynusto 
um. M. B. JlomoHocopa 18 I 1958 
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Jloxnayn Akayemun nayx CCCP 
1958. Tom 120, Ne 4 


@H3HYECKAA XHMH 


6b. H. MPOBOTOPOB 


O XHMMY4ECKHX PEAKIMAX ATOMOB C 9HEPIHEN, 
CPABHHMOH C SHEPPHEM AKTHUBALMH 


(ITpedcmaeaexno axademuxom B. H. Kondpambesom 24 I 1958) 


B caywae, Kora 9Heprua aTOMa cpaBHuMa C 9HeprveH aKTMBallWu xXuMuye? 
CKOli peaKIMH, BePpOATHOCTh XMMMYeCKOM peaKUMH MOXKHO BbIPAsHTb uYeped 
Y@JIbHyY!O CKOPOCTbh XuMMYeCKOH peakuMu. YeubHad CKOPOCTb XHMMYeCKOH 
peakumu K(T) Mower ObITb NOoACcuMTaHa METOAOM AKTMBHPOBaHHOrO KOMIIJIEKCé 
WIM onpeyemeHa H3 IKCIePHMeHTA. 

Komuyectso o6pa3yiollaxca B eC MHHILy BPeMeHH B eMHHILe OObeMa MoeKyz1 
C umm D no cxeme 4+ B-+C+D pasno K (T) nang, rae na — KOnMeHTpa+ 
IMA aTroMop ra3a A; Mp — KOHIeHTpallda MoseKkys Ta3a B. 

C wpyro cTropoubl, 23Ta BeMYMHA MOXKeT ObITb BbIPawKkeHa Yepes ceyeHH 
Gy (VU) XHMMUeCKOH peakIHMu 


i 2 nt \ 
K (T) nanp = nang (er) 4c \ exp = =~ v'dv, CG 
0 


ecJIM CUMTATb, UTO PpaciipeyeweHve MO CKOPOCTHM YacTHI, Au B sapBasetes 


MaKCBeJIJIOBCKHM. Syecb ma —Macca aTomMa A, mg—Macca Mosekysb BE 
m,m 
Amp : 

= —“~——_, €,, W,—3HePruA WM cTaTHCTHYeCKHH BeC M-ro KBaHTOBOT< 


| 


COCTOAHHA MOJieKyibl B, o,(v)—ceyeHHe XHMMYeCKOH peakKIMH B cuyuae,, 
Kora MOJIeKyla HaXOJMTCA B KBaHTOBOM COCTOAHHM nN, ycpeHeHHOe TIO BCeN 
HallpaBJIeHHAM OTHOCHTeIbHOH cKopocTuH. Atom A 6yjleM CuHTaTb HaxOJAluMcs 
B OCHOBHOM KBaHTOBOM COCTOAHHH B COOTBETCTBHM C OOJbILOH SHEprveli BO34 
OyXKJeCHHA QJIEKTPOHHEIX YPOBHeH OTebHOrO aToOMa. | 

BooOme roBops, Ia KaxKoro KaHasla peaKIMu B BbIpaxkeHuu (1) noporo- 
BbIe SHEP peaKUMH MOryT ObITb Pa3/IHUHbIMH. ITO pa3smMUHe JOKHO OBIT: 
Mopayka &,. B sToM cayyae, Korgqa &, S>RT Ya3 mpakTwyecku He Oyze 
coflepKaTb MOJIeKyJI C TakOH sHeprueH BO3OyxKJeHHA. B cayyae «Ke, KOT] 
€n <RT, 9TMM pasmM4HeM MOxKHO MpeHeGpeub, Tak Kak Ey S>kT, wu cuntaTb 
MOPOroBy!O 2HEprvio OFMHAKOBOM Id BCeX KaHasioB. Bpipaxenve (1) B sTOM 
ciyyae Nepenuiercs 


1 eesn(- ge) onto (Ht at 
K Ol oae). «eo (2) 


SHees. Up = V/ *=1—noporonas aHeprua peakuMu. OdntuHo K(T) umeet Bug 


A(T) exp (— a), rye A(T) —MejieHHo MeHsiollasica c TemmepaTypoli dbyHK- 

Ht. OTO osHayaeT, TO (YHKUMM o, (Vv) MeJIEHHO MeHSIOTCA B OGsacTH 

v— Vo ~ 2kT + 
U 
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BplHocs o,(V) u3-n07 MHTerpasia H yuMTbIBad, YTOLE, S> kT, nomyuum 
- en 
Sone (—g8) on on 
n = ()" k (T) exp ( 3) 3 
Senex (— 72) 2u. v2 PA pe ( ) 
~ RT 


H3 dopmyupt (3) BUHO, YTO BenMuHHa K (7) u3-3a HanWunA Non MHTerpasoM 


exe) 
MHOXKUTeA exp (— cr) ONpeweseTCA uepes ceyeHHA oy (v,). 


Hoke MbI 10KaxKeM, TO M B TOM Culyyae, Korga atom A umeer onpeyle- 


JIEHHY!O CKOPOCTh Va < Vp, BEPOATHOCTh XHMMYeCKOH peakIMH MOxeT ObITE 
BbIpaxkeHa yepes Te Ke BeJMUMHI op, (v,). 


B camo jlevie, pacnpeyeeHve 10 OTHOCHTeJLHBIM CKOpocTaM wMecT BHI, 


m Sle 2 
B Mz (Vv —Va) 
Ww (v => ( ) exp — ae ee . 
) 2nkT kT 
Tloub3yacb 5TUM BbIpazxKeHHeM, MOJIYYaeM AIA BepOATHOCTH XHMMUeCKOH 
‘peakilHi B CHHHYIyY BpeMeHH 


©0 y @, eXp (- a) 6, (v) 
SON ea Aer rere 
Uo p2 @, EXP ae iT ) 


WJIM MocsIe ycpeqHeHHA TO yIvly Mex ly HallpaBJIEHHeM OTHOCHTeJIbHOM CKOPOCTH 
V WM CKOPOCTH Va 


Mp On U 
8 ae aes 
__/ tty \th my Oh ef mame 
a (Ua) = (sar) "pan exp (— Se \ poe € 2kT as a 
% kT 
>) ©, exp (— = )e (2) 
x aca ae ee ee v3 dv. (4) 


IIpu va <v, OOsacTb cKOpocTeH, alollad TulaBHbId BKJIa B BeJIMUMHY 
Mpv* as Mp VU, U 

WHTerpasa, OyeT ONpeeJATbCA MHO2KUTEJICM EXP (—sr oe so ato es 

i AS ce 

NO-lipexKHeMy lWupwHa STOM OGacTH OyeT NOpatKa ~ eo OSTOMY Mb 


CHOBa MO2Ke€M BbIHeCTH CeUeCHHA G,(Vy) H3-MO 3HaKa MHTerpasa, TO Maer 
nocwe yueTa cooTHoIeHHA (3) 


y mp On 
= CE, my, + Mp 19 exp ( RT ) 
aCe rea EEP (it) na Mp ) O50, . 
= Mp Vv" Mp0, V \ 
x \ exp (— EF) (sh pF) 00. (5) 
Vo 
2kT OY ie ae 

BeneycTBue v, > mg Bal om <va<KXiUy 


2 
E My --itp \© kT Mp U5 Mp Up, U 
a (Ua) K (T) exp (e) np —— ) Aree (— rae ) op CMO) 
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Mp Vy U 
Kak BHHO u3 cbopmyvibI (6), «(Ya) pacTeT Kak exp (AA) C  pocTon 


Va. Ja Va = V, U3 (4) JerKO MOUNT 


a (Uy) = K (T) exp (gq) a(S 


IIpu jjasbHenuiem YBeJIMYeCHMH Ua 3ABMCHMOCTS a(Va) OyeT onpese aT Eee 
3ABHCHMOCTbIO CeYCHH o,(V) OT CKOPOCTH HM JIA ee BbIUMCJIeHHA HeOOXOJUMC 
3HaTb KOHKPeTHBIM BU PYHKIMU oz (Vv). | 


By | 


Mp YU 


Ilocrynuso 
Pa 958 
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Jloxknzanm AxKkanemun Hayk CCCP 
1958. Tom 120, Ni 4 


PH3SHTECKAA XHMH ff 
B. A. ®EJOTOBA u A. A TPATIESHMKOB 


BJIMAHHE KOHWEHTPAUMH OJIEOTEJIA HA®TEHATA 
AJIFOMHHKA HA MAKCHMAJIbHYI!O MIPEJEJIbDHYIO JIE®OPMALIMIO 
HW COOTBETCTBYIOLUYIO NPOUHOCTb CTPYKTYPbI 


(IIpedcmasaexo akademuxom II. A. Pe6uxdepom 7 II 1958) 


Jina ‘oOnyero mpegcTaBseHiad O KOMIseKce ecbopMalMoHHO-nmpouHOeTHBIX 
CBOHCTB KOJIJIOHHOH CHCTeMbI, H B OCOGeCHHOCTH JIA BbINCHEHUA ee BbICOKO- 
9NaCTHYUeCKHX CBOHCTB, OObUIOe 3HayeHWe HMeeT U3yyeHHe 3aBHCHMOCTH 
BeJIMYHHbI MIpeesIbHOH (Pa3pbIBHOH) AecbopMallun ¢,, ONpewennemMoH m0 MaKcH- 
Mymy P, KpHBol P(e) (rae P —HampsxKenue, ¢ — necbopmMalMa), OT cooTsBeT- 
CTBy!Olero Hanps»KeHHA cyBura P,(1). B omeoremax HadTeHaTa aJsOMMHMA 
OCOOeCHHO APKO BbIPaxKeHb! MpeeJbHbIe PasPbIBHbIe JecopMalluu cCABura, ocTu- 
PaloulvMe HECKOJIBKUX TbICAY MPOLMeHTOB, UTO NO3BOJIA€T CUHTATh TAKHe CHCTEMbI 
MOMOOHbIMH CBepX>/aCTHYHbIM BbICOKONOJIMMepaM. 

C Wesbio W3yueHHA H8MeHeHuM Cbu3HKO-MexXaHMYeCKUX MapaMeTpos, ompeje- 
JIAIOWMX BbICOKOSNAaCTHYeCKHe CBOHCTBa CHCTeMbI, C KOHIeHTpallMenH revs, 
Oblia UCCeqoBaHa 3aBMCHMOCTb «, OT P, ANA 2—20% Oneorenel HacbTeHaTa 
aJIOMHHMA B_ eKasiuHe *. 


Tloyyaemple Ha KOMIJICKCHOM 3JIACTOBHCKO3HMETPe KPHBbIe sital Foxe (Pr) (uacTb 
W3 HUX MpeycTapsiena Ha pwc. 1) MOsBONAIOT ONpeWeNMTb MIA KaxK NOW KOHILCH- 
Tpalwu ovleoresA BeMYMHY MaKCHMAJIbHOM MpefebHOK JePopMallMt erm, 
oTBeualollel MOCTOAHCTBY ¢ Ip MpoWOspKalollemMcsA Bospactanun P, M yKa3bl- 
Balolleli Ha MAKCHMAJIbHO BO3MOXKHYyt0 YIIpyry!o LepopMallMio CHCTeMBI B IeIoM ***, 
Vis sTux 2Ke KPMBBIX MOX%KHO HaliTH sHayeHua P, = P;,, COOTBeTCTBYIOWIMe 
Hatasly JOCTWKeHHA ¢,m (sHayeHun P,, Ha puc. 1 ykasaHbl cTpewKOH). 


* Oyeoremm uceneqoBamuch Ha 20-H eHb Mocyie usroToBeHHA. B KayeCTBe 3aryCTHTeJA 
WekasuHa MpHMeHAIcA HaPpTeHaT aJIOMHHUA, IpHroToOBJIcCHHbIN moO peuelntype OCaKeHuA Tp 
S & 5 
% 6oLHO UleNOUn, MpHBeseHHOH B padore (°). 
pH 5 c 36 % cBo6oy ; ; 
#& TIompoOnoe omvcaHve MeTOAMKH ONpexeeHHA €, 4 P, Ha KOMMVJICKCHOM 9J1ACTOBHCKOSH 


3 
MeTpe Jano B (?). oe 7) 
*#& Bo HeKOTOPBIX CJyYaAX 3HaYeHHA pPeatbHO MOMyuaeMBIX YMPYTHX AepopmMalnit ¢, 


° 3 4 
(yupyrol oTjaun) MoryT 6bITb MeHbIe, ¥eM &,,, (4). 
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Onpejemennbie 10 KpHBbIM ¢,(P,) 8HAYCHHA erm HW P,, AMA PasHblx C nip 
BeleHbl B TAaOJI. 

V3 yannpix tabu. 1 (a puc. 1) cneqyer, ITO &-m YMeHbUaeTCA C POCTOM 
STO TOBOPAT O CHH>KEHHM 9/IAaCTHYHOCTH, T. e€. MpesebHOH epopMupyemoc 
oleoreJin C BO3pacTaHHeM ero KOHIeHTpallHi. : / 

CHWKeHHe 37IaCTHYHOCTH CHCTeMbI C POCTOM COfepxKaHuA AUcMepcHolt has} 
(uapTeHaTa asOMMHMs) B OJeorese MO%XKHO OObACHHTb CwJIefyloulwM oOpa3oN 

Hasmune HeOoubuioro KOIMYeCT 


Taouuna 4 (pH HM3KHX KONLeHTpauMAX sary 


CTUTEJIA) JIOKAJIbHbIX (BOSMO2KHO BECE 

C.%. | repens figs date Ma JIaOWJIbHbIX) CBA3eH, BbIMOJIHAK 
ULMX Kak Obl POJIb Y3JIOB (monepet 

HbIX CB3eH), COCMHAIOMIUX cCTpy 
g ba nae aa TYPHy!IO CeTKY BOeHHO, He OKa3b! 
4 4200 4,5 9,45 BaeT CHJIbHOrO TpenaTcTBuA edop 
6 2660 7,0 9,31 MHpOBaHHIO TIPOMe>KYTOUHbIX yu4ac 
Poe {1,5 13,34 KOB lene, 3aKJIOUCHHbIX MexKy ya 
10 1960 15,0 14,70 
15 1030 240 12/36 jamMu. B 9TOM city4ae OKaJIbHbIe BAB) 
20 940 oy AO) 8,64 pacnoo2xKeHbl TaK PeKO, 4YTO MEK] 


HUM YKJlabIBaloTCA OosIbluMe THOK 
OTPe3KH ILeMHbIX MOJIEKYJI, CMOCOONbIe LaBaTb OoslbwHe OOpaTHMble JesopMauy 
STHM OOYCJIOBJIMBAeTCA BbICOKaA 3/ACTHYHOCTh Ce€TKH MPH MaJIOM CcOJepKaHK 
HapTeHaTa aJIIOMMHHA B Oseoreie (KaK HalpuMep, AA caryyan 4—2% Kone 
Tpalluu resA, KOLA &-m BocTuraeT 3HayeHHH nopayKa 4000—7000 % ). 

Yem A MHHee TakHe MpOMeKYTOUHbIe YUaCTKH Wen, TEM 31aCTHYHOCTh CHCT 
MbI JOJIXKHa ObITb BbIWe. C NOBbILWeHHeM KOHUeHTPallHH Fela OOpas0BaHne LO 
NOJIHUTeIbHbIX MOMePeuHbIX CBASeCH MeXKTY WenAMH MPHBOAHT, OAHOBPeMeHH 
Cc yBesIH¥eHHeM OOWero UHCJIa CBA3e€H B CAMHULe OObeMa CHCTEMBI, K YMeHbIL 
HHIO JJIHHbI MpOMex*KYTOUHOFO yuacTKa Wen MexKy y3laMH. OTO V BbISHIBAat 
CHHKeH He JIaACTHYUHOCTH CHCTEMBI, O KOTOPOH MO2KHO CYJHTb MO HaHOOJIblWeH pas 
pbiBHOH Aedhopmawnn. IloBbiwennve uncia NOMepeyHbIX CBA3ZeEH B TAaKOH KOMONS 
HOM CeTUaTOH CTPyKTYPe SKBUBaJICHTHO «MPOCTPaHCTBeHHOH MOJMMepH3alluns 
TlocenHaAst, KOHEUHO, HE HCKJOUaeT BO3MOXKHOCTH OJHOBPeMeHHOFO MpoTeka 
HHA «IHHEHHOH NOJIMMePpH3allHh», T. €. YBEIMYCHHA JVIHHbI YaCTHILb! IPH NOBb 
IWeCHHH KOHWeHTPallHH Fein. OWHaKO TakoOe YAIHHEHHE YaCTHIL B OOsACTH BbICC 
KHX KOHUeCHTpalu rena HUrpaeT BEPOATHO NOMYMHEHHYIO POMb. 

CHW KeHHe Q1aCTHYHOCTH KOJJIONAHOH CHCTeMbI C POCTOM ee KOHILCHTPallu 
OTMeYalOCb H B paOoTax NO yUPyro-BA3KHM CBOHCTBaM resell Creapata KaJIbIK 
B' macuie (°). I]pa 9ToM B KayeCIBe XapaKTePHCTHKH 93aCTHYHOCTH CHCTeM! 
NIpHMeHsAJaCb BeIMUMHA, BbIPaKaloulad OTHOWeHHe MOLyseli caBura A ape 
H3MePCHHbIX MPH HEKOTOPHIX MaJIbIX HalMpA*KeHHAX CABUra. Ora BeNMUNHA 
He OTParxKaeT, ODHAKO, HanOO/bUINX (Pa3PbIBHbIX) BbICOKOSACTHYeCKUX Memory 
MallHH CTPYKTYPHOM CeTKH, OCOOeHHO APKO MPOABJAIOULMXCA B U3YYaeMbIX Hé 
MH 2KWAKOOOpa3HBIX CucTemax. CucTembl CO CTeapaTOM KaJIbILWA ABJIAIOTC 
TBePONJaCTHYHbIMH, MOAOOHbIMH BbICOKOKOHILCHTPHPOBaHHbIM KOHCHCTeHTHBI 
CMa3KaM, OO/laQalOulHM CPaBHUTebHO OYeHb MaJIbIMH MIpesebHbIMH Jecopm 
WuAMM caBura (°). 

Ha puc. 2 mokasava 3aBucumocTs P,,oT C, KoTopast MocTaTouHO xoporL 
BbIPAKaeTCH MPAMOW JIMHHeH. Ito o3sHayaeT, uO BemMUMHa MpouHoctTu P, = P, 
pH KOTOPOH MpefebHad pa3spbiBHaA LeopMallua ¢, JocTuraerT (pH MOBbILUeHP 
CKOpOcTH epopMalHH) CBOerO HavOombUerO 3HAYCHHA, PaBHOTO é;m, pacre 
MPOMOPUMOHAJIbHO KOHUEHTPallMM CHCTeMBI, ABJIAACh Kak Obl JIMHEMHOM (yHKUNE 
YHCa OKAMbHBIX (MONEPeYHbIX) CuAZeH, BOSHMKAIOULUX Me@KAY OTeMbHbIN 
tensimu. [lepeceyenve mpsmo P,,(C) (puc. 2) c ocbio a6cuucc B COOTBETCTBE 


C ypaBHeHvem 

Prue K(C Cy) ( 
MaeT sHauenve C = Cy, (paBHoe B aHHOM culyyae = 1,43%), pH KoTopom F 
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TaHOBHTCA PaBHBIM HyJIO WM HMKeE KOTOpOrO, T. e. npn C<C,, cucrema 
epAeT CTPYKTypHOCTb, Onpefenstomlyio P,,. ITO MOET GbiTb CBAgaHO C ABYMA 
PHYMHaMH: WJM MPM CTO/Ib MaJIbIX KOHUCHTPalMAX BbICOKONOJMMepHble, tere- 
Opa3sHble MAKPOMOVJIeKyJIbl HaPTeHaTa aJIOMVHHS HaCTOJbKO JavieKo HaxonsaTca 


Guafome 

30 
| 20 
SS 

ms 
a 

0 At, : 

4 8 12 1620 % OG 8 2 6 BY 


(eee : c 


Puc. 2 PUGS 


pyr oT Apyra, 4YTO He MOryT ObITb CBA3aHbI B eXHHY!O CTPVKTYpHylO CeTKY, 
JM 2K€ HMC€eCT MECTO JHMCCOLMALLMA MOJIMMePHbIX YaCTHL, MPHBOAALAA K yYMeHb- 
ICHHIO HX «MOJIEKYMAPHOPOy Beca. 

Ha puc. 3a noka3aHa KpHBaA 3aBMCHMOCTH BeJIMUMHbI MAKCMMaJIbHOM mpe- 
PJIbHOH ePOPMalHH ¢,m_ OT KOHWeHTpauHH Oseorenn. Ha puc. 36 Ta xe 
ABUCHMOCTb MpelcTaBseHa B JorapHMvYyeCKHX KOOpAMHaTax. M3 yra HaKsona 
pamoi puc. 36, paBHoro 45°, cmemyeT, YTO 3aBHCHMOCTb &;m OT C CooTBeT- 
rByeT runepOovle NepBoH cTeneHH HW ypaBHeHHI0: 


erm C = lege (2) 


je B— KoncTaHTa, uMerollad cdbusnueckHit cmbicl mpuC > 1,43%. 

M3 peamunn P,;, UM &-m MOXKHO MpHOJIM2KeHHO MOACUMTATL paboTy Aedopmx- 
SpaHna rena A,,=1/2 P,,¢rm, MPWHHMad YCJIOBHO, 4YTO pocT P no KpHBOH 
sopmMaunn P(c) uMeeT sMHeHHbI xon 20 P= P,=P,,. B 9sTom culyyae U3 
SOTHOUWeHHH (1) u (2) HaxoquM 


er 1/o P,,&rm 14 ( a 7) ? (3) opéefom? 


om ¢ =*/,BK = 14,35-10* spr-cm ® 12 ee See ee tre ee 
D5 = 1,43%. Ao 

Kpupan, cooTBeTCTByIOWlad ypaBHe- ~ 4} # 
m0 (3), MOKa3aHa CIVIOWHOH JMHMeH Ha < G f, 
ic. 4. Tam »ke€ TOUKaMH OTMeYEHbI 9KC- 
SPHMeHTaJIbHble 3Ha¥eHHA A,,, MpHBe- 
HHbIe B Tab. 1. Kak BHQHO 43 Puc. 4 
MBO, 3HaueHHe JaHHOM lpefeJIbHOH 
16oTbI ZecbopMupoBanna A,,, cooTBeTcTByIoMlelt P, = P,,, ObIcTPpO pacTeT Mp 
WIbIX KOHUCHTpauuaAx Tea MW CTPeMMTCH MpakTHyecKH K MOCTOAHHOH BeJU- 
iHe Mpu Oosee BEIcoKUx C~6— 8%. HaOmogatoumiica HeKoToppili pas6poc 
[Ce PHMCHTAJIbHbIX TOUCK CBA2aH B OCHOBHOM C KOJI@6aHHAMH 3HAUCIIMH Sym, 
. BIIOMHE TOUHO YKsaQbIBarolluxca Ha runepOouy (puc. 3). 

OTHOCHTebHOe MOCTOAHCTBO paOoTbI paspylleHHA cTpyKTypbl CMHMILbt 
ypema reid A,, pH W3MeHeHHH KOHWeHTpalMH resA B OONaCTH Goslee BbICOKHX 

moKaspipaeT, 4YTO pocT uYnCa cBAseH (y3J0B, nepemseTeHHi) B ceTKe 
Jf, TpeOylOulWH BO3pacTaHHA HaMpswKeHHA WA MX paspylicHHA, KOMICHCH- 
feTCH B M3BeCTHOM CTeMeHH YObIIbIO MpesembHO paspbiBHOM eopmManun 
iCTEMBI. 

Heo6xoxumMo OTMeTHTb, YTO MOCKOJbKY Mp BO3spacTaHHH CKOPOCTH nemop- 

1" 843 


A, 


1 1 et jul tae SS Ss ee 4 


4 6 12 16 2 ah 


Mallu ¢ B OOvlacTH 8 > e, 3HaueHHe P, MpOOJKaeT BO3PacTaTb NpH COX 
HeHHM MOCTOAHHOM ¢m, padoTa pa3spylwenna A, = 1) Perey OYReM aK 
pospactatb. IlosToMy BbIYHCJIeHHbIe BbIWe BeJIMUAHbI A,, He ABJAIOTCA HaM6o 
WWMMU 3HaueHHAMH paOoTbl pa3pyWIeHHA CHCTEMbI, HO TOJIbKO HeKOTOPbI 
TIPeeJIbHbIMA SHAYCHHSIMH, OTBCYAIOINMMM HauaJly MOCTHKEHHA 3HAYeHHA ¢,, 

3yHaueHHe ¢,-m, HalieHHoe 9KCTpanomAluel MO ypaBHeHulo (2) Jo C~100 
tT. @. Jin unCcTOrO HatbreHaTa aJIIOMHHHA, OKa3bIBaerca paBHbiM ~160% 
ro moKa3biBaeT, YTO MpH CABUTe Taka CucTeMa («CyxXOe» MbIJIO) MOXKET HCMbIT 
BaTb JecbopMallHl0, He MpeBblillalouly1o MOYTOpakpaTHOU U, CJleHOBaTeJIbHO, O} 
NOUTH MOMHOCTbIO TePACT BbICOKOZMACTHIHOCTh MO CPaBHEHHIO C ee pacTBOp 
HbiM (redeoOpa3sHbim) cocrodHuem. (Hatbrenar aJiOMHHUA B HCXOHOM COCTO 
HHH M0 BHeLWHeMy BUY HaMoMUHaer Pe3HHUCTHIM MOPOLWOK, AA KOTOpOrO CTO) 
Malad JepopMuMpyemocTb BIOJIHe BepOATHA.) ) 

B paccmaTpMBaeMbIX CHCTeMax CTpykTypa, OOpasyemaa aJIKOMMHHeBbIM MI 
JOM, MOXKeT BOSHHKaTb 3a C¥eT OOPa30BaHHA CBA3eCH KOOPAMHaWMOHHOrO THI 
Mexy aTOMaMH KUCIOpOa OAHOM MOJIeKYJIbI H aTOMaMH aJIIOMHHHA Apyre 
MOJIEKYJIbI, 3a CYeT BOMOPOAHDIX CBASeH MexKAY THAPOKCHJIbHBIMH Fpyimamu Hd 
Me@KTY PHAPOKCMIbHOH HM KapOOKCHJIbHOH rpynmMlaMu paSHbIX MOJeKYJI, MexK]| 
PHLpaTHPYIOWLUMH MO/eKYJaMu BOAbI. CBA3H MepedHCleHHOrO THIa YUMTbIBaJI He 
B PeMAX ANIOMHHHeBbIX Mb MHOrMMH ucceqoBaretamu (2,3,7-2), a B nocmeqH} 
BPeEMA HEKOTOPbIe H3 HUX OSIM MOATBep2*KAeHbI u Oomee MpAMbIMM MeTOJaMH (* 

B arux paOorax TeH aJOMMHHMeBbIX MbIJI PaCCMaTPHBaIOTCA KaK BbICOK 
nowlMMepHble CoequHeHunA. JleiicrBuTembHO, BCe H8yYeHHble HaMH BbICOK 
aylaCTHYeCKHe CBOMCTBAa YKa3bIBalOT Ha OU€Hb TeCHOe CXOCTBO TeleoOpasHi 
paCTBOpOB HatpreHaTa aJIIOMHHHA C THMMYHbIMH BbICOKONOJIMMepaMH B Pacts 
PeHHOM COCTOAHHH WIMB HCXOAHOM — 6e3 pacTBopuTeiA. PasmMune *%e MP 
ABJIAeCTCA, BEPOATHO, B OOJIee WeEKOM OCMaONeCHHH B3aHMOJeHCTBUA MeXKAY 4 
CTHILaMM HadpreHata, UCM B HCTHHHbIX MOMMMepax, MON, BMAHMeM JOOaBOK ff 
JIAPHbIX BeULeCTB, YKa3bIBaOULMX Ha OOMbIIYyIO POb CIaObIX aCCOWMHPOBaHH 
cBxA3eH B HadreHatax. 


Tloeryn“10 
1 II 1958 
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PHSHYECKAA XHMUA 


r. M. ®JIOPHAHOBNY, A. M. KOJIOTbIPKHH u H. K. CMHPHOBA 


‘BJIMSIHHE HHKEJIA HA QJIEKTPOXHMHYECKOE A KOPPO3HOHHOE 
TMOBEJLEHHE CTAJIN 


(IIpedcmaeaeno axademuxom A. H. Ppymkuneim 10 I 1958) 


| 

- KopposwvonHad CTOMKOCTb MeTaJIM4YeCKHX KOHCTPYKILMOHHBIX MaTepHaJIOB 
}aBHCHT B OCHOBHOM OT HX CMOCOOHOCTH K NaccHBallHH H COX PaHeHHIO NaccHB- 
i0rO COCTOAHHA B YCJIOBMAX 9KCIIyaTalwuHn. B padore (') 6bii0 MoKasaHO, 4TO 
saKHEHIWeH XaPakTePHCTHKOH 3JIeCKTPOXHMHUeCKOrO U KOPpO3HOHHOrO MoBe- 
I€HHA MeTaJIJIOB B YCJOBHAX MaCCHBallWH ABIAeTCA KPHBan, BbiparkKarloulat 
SABUCHMOCTb YCTOHYMBOM CKOPOCTH PacTEOPeHNsA OT NOTeHUMasa B IWApOKOM HH- 
PepBayie 3HayeHMH NocsleqHero. Takada KpyBasd, Nowyyaemad mpH mMOMOMME 
IOTCHILHOCTATHYCCKOTO MeTOa, LaeT BOSMOXKHOCTL OMPeAeMUTb MOJAPH3allHoH- 
ible TPaHMUbl YCTOHUMBOCTH NaCCHBHOFO COCTOAHUA VM BeJIMUMHY KOPPOSHOHHbIX 
OTepb MeTaJ Ja B OOJIacTH NaccuBaluHn. IIpexcraBnano uHTepec NPHMeHHTS NO- 
eCHILMOCTaTHYUeCKHU MeTOR MWIA UMCCIeETOBaHHA BJIMAHHA XHMMYeCKOrO COCTAaBa 
TaJlH Ha ee SJIEKTPOXHMHYeCKOe H KOPPOSHOHHOe NOBeeHHe B YCJIOBHAX Mac- 
‘MBallHu. 

Kak 6bIIO MOKa3aHO paHee (1), ABJIeHHe MaCCMBallHMH HW aKTMBAallWH MeTaJla 
facTylaeT B pe3yJIbTaTe W38MeCHeEHHA COCTOAHHA ero MoBepxHocru. Tipu sTOM 
‘TeMeCHb 3aMaCCHBUPOBaHHOCTH MeTaJJIHYeCKOH MOBEPXHOCTM 3aBHMCHT OT MOTeH- 
Walla QJIeEKTPOJla, a IPM MOCTOAHHOM MNOTeHIMasie U3MeHACTCH BO BPeMeHH, 
‘TPeMACb K CTallMOHapHOMY 3HaveHuto. M3menenne COCTOAHUA 3eKTPOLHOM MO- 
3ePXHOCTH CO BpeMeHeM H MOTeHIUMaJIOM CBA3aHO, M1O-BHAMMOMY, C akcopOuHel 
{a ee MOBePXHOCTH OTJCJIbHbIX KOMNOHEHTOB PaCTBOPa, TaKUX, Hallpumep, Kak 
HMOHbI 2/1eKTpOuTa wIH HvoHbI OH” u O-*, npnuem alcop6una moceqHUXx 
fO2%KET HACTYMMTb B pe3YbTaTe B3aHMOJeHCTBUA MOBEPXHOCTHbIX aTOMOB Me- 
‘alla C MOJIEKYJIaMH BOJBI. 

_ EcrecTBeHHO ObWIO MpeMMOOXKUTb, YTO H3MeHeHHe XHMMYECKOFO COCcTaBa 
‘Ta Oy Jer IPHBOANTb kK H83MeCHEHHIO €e aCOPOMMOHHBIX CBOMCTB HU, CIEOBaTesIb- 
HO, K H3Me€HEHHIO 3JIEKTPOX UMUYECKHX HW KOPPO3HOHHbIX CBOHCTB B OOWIacTH Mac- 
‘HBallMH, YTO MOXKHO Oy JleT 3aMeTHTL NyTeM CpaBHeHHA Merk Ay COOOM NOTeHIHO- 
bTaTHUeCKHX KPHBbIX, OTHOCAMIMXCA K CTaJIAM Pa3JIMYHOrO COCTaBa. 

B wacTosueH paOoTe C MOMOMIbIO MOTeHUMOCTaTHYeCKOrO MeTOJa H3MePeHHs 
HOJIAPUSAILMOHHBIX KPHBbIX ObII0 HCCJICIOBaHO BJIMAHMe HUKeIA Ha NoBeyeHHe 
brane B OOJacTH naccuBauuH”. Jina 9TOorO ObIIM MCNOMb3OBaHbI CTaJIM MapOK 
X22T, X22H14T u X20H6C2T, cCocTaB KOTOPbIX NpHBeseH B TaGu. |. 
| Taouuna 1 


XHMHUeCKHU cocTaB, % 
Mapka : 
ey GC | Cr Ni | IB | Si S | Pp | Mn 
end at | 
K22T OMG 200 — Ona || OA 1 OpiOites: — — 
X20H6C2T OFS | 1ORz2 5509) (Ono De 0,013 | 0, O0CRMORSS 
X22H14T 0,44 | 22,45 | 14,41 | 0,72-) 0,45 | 0,010 = — 


* B pa6ore npwuumana yuacrue JI. H. Benoryposa. 
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Vsmepenus mpopoauaucs B 0,1 N pacrsope H,SO, B aTmocdepe a30Ta 
20°. Tlepeq u3mepeHHAMH MeXaHH4eCKH HM XMMMYECKH OFHINCHHbIE SIeEKTPO 
nosBepraHCb IpeABapuTeIbHOH KaTOAHOM MOAPHsalluHn. 

Tlpn norenimasax, pH KOTOpbIX HapAAy C pacTBOpeHHeM CTaJIM MOrIM MP? 
yeKaTb JIpyrue 9eKTPORHble PeakWHH, TakHe, Kak BbIJeleHHne BOAOPOAa WIM KH 
Nlopola, HCTHHHaA CKOPOCTb paCTBOPeHHA CTaH OMpefedAacb C MOMOLLb 
oroKOMOpHMeTPHYeCKOrO aHaIH3a pacTBOpa Ha COMepKaHue Fe, Cr u Ni nocy 

BbIJep2XKMBaHHA B HEM OOpasila 
/ 4 TeueHHe ompejlesIeHHOrO Bpeme 
Of ae * Set IPH MOCTOAHHOM MOTeHI{Hae. 

Ye ee no Kak BHHO 3 Mos yueHHB! 

sgt gi re We 7 -Aawupix (puc. 1), 3aBucumoc 
0 ; yeToiunBoH CKOpocTH pacTBop¢ 
HHA CTalH X22T oT noreHva 


g 

fi XapaKTePpH3YeTCA JOBOJIbHO CJIO 

‘ HOH KpuHBOM (KpuBan J). [pu ne 
Tia TeHIMalaX OTPpHWaTeIbHee—O,4 
cr 9g HaOOMaeTcr CHCTeMaTHYeCK 


yBesIMYeHHe CKOPOCTH pacTBOpé 
| HHUA C MOTeHWHaIOM B COOTBE 
(2 Oe CTBHH C OObIMHOM TacbeleBcK 
mpamow. B wHTepBasle MOTeHUH 
woB or —0,430 no —0,270B m 
JIA PH3allWOHHad KPHBaA HECKOII 
KO pa3 MeHseT CBOe HallpaBJIeHH 
7E3 pwyeM CKOpocTb ycTOow4HBor 
ara Seat 0 pacTBOpeHHA OCTaeTCA TIpu 9TO 


-10=4..1.10-3 
Puc. |. Tlomapu3anuoHupre KpyBble McTHHHOrO be eee 10 1- 107° a/cws 
pacrsopenua craneit X22T (1), X22H14T (2) u ocmeqyrouree CMeuleHHe IOTe! 


X20H6C2T (3) B 0,1 N HeSOs.4 1 5 —xpusere UMalla BCTOPOHY NOJO#KUTeJbHbY 
ana EP eae ia cranax X22T nu 3Ha4eHHH JO BelMunHbI —O,160 
W3MepeHHble MO TOKY Ha gent X2T p Hitec ee ee on 
CTBHH NVJIATHHbI B aTMocipepe BoyOpoja CKUM Sie coe cKOpCen 
pacTBOpeHHA pie) BeJIMUHHE 

5-107’a/cm?. B o6acru noreniuanos or —0,160 40 —0,010 8 cHoBa HaOwoqaer 
CA NMOcIeXOBaTesIbHOe H3MeHCHHEe HallpaBseHHA KPHBOU, OAHAKO BeJIM4HHa TOKa 
pacTBOpeHuA OCTaeTCA Mp 9TOM MpuMepHo B 1000 pa3 MeHbUIeH, ueM B OONaCT? 
MOTCHLHAIOB, MpezWecrByroleH HacrynmmeHuIo PiyOOKOH MaccuBallyn. ' 

MauuMaJbHad CKOpOcTb pactBopenua cramu X22T HaOmiofaerca B OOmacTS 
notexituanos 0— +0,500 B. B srolt o61acTu CKOpOCTh PacTBOPeHHA He 3aBucH’ 
oT NOTeHI Mala M CocTaBuAeT 3,2- 1077 a/cem?. TlonoxutTembHee -+0,500 B cKopocri 
pacTBOpeHHA CHOBa BO3PacTaeT Cc NoTeHiHasom H MpH +0,850 B focrurae’ 
1-10°° a/c’, nocae yero BHOBb HacTymaeT NaccuBalAd, IpeAUlecTByIoulad HOBO! 
oO1acTH aKTHBHOrO paCTBOpeHuA — Tak Ha3blIBaeMOH oOJacTHu mepenac 
CHBallHi, B KOTOPOH pacTBOpeHHe CTaJIH COMPOBOKMaeTcA NOABJICHHEM B PacTBOpr 
Hapady C Tpex- TakxKe WeCTHBaJIeHTHOrO xpoma. B aro OOacTH TOK pacTBope 
Hua Bospacraer No 1,5-10°° a/cm? npn + 1,450 B u ocraercs NpHOHsHTeIbH 
NOCTOAHHBIM™ JO MocTuxKeHHuA NoTenuuata +1,800 B, HayHHaA OT KOTOpOrO 
ReaeTCA 3aMeTHbIM BUAMMOe BbileeHHe KUCIOPOsa. 

Kak Bugquo us puc. 1, anasioruunad 3aBHCHMOCTb YCTOHUMBOl CKOpocTH pac 
TBOPCHMA OT NOTeHWMalla HaOORaercA TakxKe HM B CyYae Apyrux uccseLoBaH 
HbIX MapOK CTawleH. Pa3simunad HOCAT B OCHOBHOM KaueCTBeHHbili XapaktTep. BRe 
JeHHe HUKeJIA MPHBOAMT Wpexke Bcero K YMeHbIMeHHIO YCTOMYMBOK CKOpOCT! 


* TIpupoqa mpegenbuoro ToKa B o6macTu noTeHuManos +1,450—1,800 B aputcs mpez 
MCTOM OT/@bHOrO OOcy2KTeHHA. Srecb cHe_yeT OTMETHTh, UTO TO HalHM JaHHBIM, MosyueHHpr 
MPH HSMCpeHHAX C BpallalOulMMCA CTaJIbHbIM SeKTPpOROM (oO 1500 06/mun), BeauuMHa 9TOF 
yoKa AA cra X1I8H9 He 3aBMCHT OT CKOpocTM Bpallenua SeKTpoga. ( 
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pacTBOPeHHA MPH BCeX NOTeHIMalax, JlexkKallux oTputatenbuee +1,200 pz. 
B oOW1acTH NaCCHBaluu MOBbIMeHHIO COepKAHHA HUKeNA BCTaIH COOTBETCTBY eT 
CHCTEMaTHYeCKOe YMCHbINeHHNe CKOPOCTH PacTBOpPeHHA. 

Tak, mepexox or crann X22T x cranam X20H6C2T nu X22H14T NPHBOLUT 
K CHHKCHHIO BeJIMYHHbI 3TOH CKOPOCTH B OOacCTH NOTeHILMaJOB 0,0—-++0,50 sb 
oT 3,2- 1077 yo 1-107? u 4,8- 1078 a/em?. Onnako oco6eHHO 3HauNTeNbHbIi acpdbekT 
HaOJIOJaercn B OO aCTH NOMAPH3allHit, MpelwecTBylouleH HacTyMeHHIO ruy6o- 
KOH MaccuBallun. Tak Halpumep, mpH norenituane —0,400 B CKOPOCTb PpacTBO- 
peHua cranium X22H14T nouru B 1000 pa3 Menbule ckopoctu pacTBOpeHHA cTaJH 
X22T. Dro o3Hataer, UTO NPUCyTCTBHE HUKEA CKa3bIBAeTCA He TOKO Ha B1eKT- 
POXHMMHYeCCKOM MOBeECHHH CTaJIH B OOaCTH NaCCHBaUMu, HO HW MpHBOMUT K 3a- 
M€THOMY MOBbILCHHIO NepeHalpsAKeHHA AHOAHOM peakKUHH B OOMaCTH NOJApH- 
3allHH, B KOTOPOH YCTOHYHBHIM ABAAeTCA aKTHBHOe coctosHHe. Tlocmequee or- 
PaxkaeTcaA Ha BeJIM4MHe aHOHOFO TOKa, HeOOXoAUMOrO JIA TOrO, UTOOBI Hepe- 
BeCTH CTaJIb B NMaCCHBHOe COCTOAHHE. OroT TOK coctaBuiser 1- 107% a/cm? Aa cra- 
mH X22T u 3-10°8 a/em? ana X22H14T. 
_ Ws ganupix puc. | caeqyer, uTo BBe_eHHe HHKeIA MOUTH He CKagbiBaerca 
a MOJIOXKeHHH KPMBOH, XapakTepH3yloulell MepeHanpsxxKeHne BOMOPONa. Bro 
O8HauaeT, YTO HaOIOJaeMoOe Pas/IMUHe B BeEJIMYHHAX CTalMOHaPHbIX MOTeHUMaJIOB 
M CKOpOCTeH CaMOMPOH3BOIbHOrO PaCTBOPeHHA HCCeEMOBAHHbIX MapoK CTaveli 
B PacTBOpe CePHOH KHCJIOTbI NOHOCTbIO OOYCJIOBIMBaeTCA Pa3sMYHeEM B xose 
|AHOJHbIX KPHBbIX. 
B catyyae cranu X22T ckopocrs BEiyeeHHA BOMOPa NpH NotTentHase ry6o- 
KOH MaccuBalun (—O,27 B) MeHblIe COOTBeTCTBYIOUIerO TOKa MaccuBallHH. 
Ilo sro% mpHunHe MepeceyeHue KPHBOH NepeHanpsAxeHUA BOMOPONa C aHOAHOH 
KPHBOF B 3TOM CJlyuae MMeeT MeCTO pH NOTeHWMale $., = —0,29 B, T. e. B 
OOMacTH NOMAPH3alHH, MpelWecTByr1ouleH Mepexoy ciaBa B MaCCHBHOe COCTO- 
aHue. Biarofapa ykKa3aHHOMY OOCTOATEIbCTBY CaMOMPOH3BO/IbHOe pacTBOpe- 
we STOH MapKH CTaJlIH B CepHOH KuCcyIOTe, MpoTekaloulee C BOOPpORHOH 
NenouApu3allue, OCYUIECTBJIAeTCH CO S3HAYHTEIbHOH CKOPOCTbIO, 3KBUBAa- 
€HTHOHM MOTHOCTH TOKa iy = 3,5-107* a/c’. 

VMnoe cooTHouleHHe Me@xKAy CKOPOCTAMM KaTOAHOH WM aHOXHOH peak Ha- 
Psiovaerca Ha cratu X22H14T. B 9Tom cayuae CKOpocTb BbideeHuA BOZOPOLa 
[Ip MOTeHIHale MaCCHBalWu 3HaYHTeJIbHO MpeBOCXOAUT CKOPOCTb pacTBOpeHHA 
cnuiaBa. Ilo sToH NpHunHe BbIKJIOUeHHe KaTOAHOH NOMAPH3allHH MPUBOHUT K Ca- 
(MoraccuBalluH CTraJH: CTalHOHAapHbi MOTeHUMa 9 yCTaHaBJIMBaeTca O/1M3KUM 
MOTeHILHaly OOpaTHMOro BOAOPOAHOrO BJIeCKTPOMa B TOM 2Ke PacTBope, NpHyeM Ta- 
KOMY 3Ha4eHHIO MOTeHIHadla COOTBeETCTBYe€T NaCCHBHOe COCTOAHHE MeTaJJIM4eC- 
(KOH MOBePXHOCTH HM MaJlaA CKOPOCTb PaCTBOPeHHA, IKBUBAICHTHAA MJIOTHOCTH 


| % 2 
|rOKa ig = 2,8-107? a/cm?. 
| 


YcraHoBleHHe ¢. B OOMaCTH BOAOPOAHOLO HYyJIA CBA3AHO C TeM, UTO B STOM 
icly4¥ae CKOPOCTb HOHM3allH BOLOPOa (MPH HaJIMUNM MOCeAHErO B PacTBope No- 
icle MpeBapuTeMbHOH KaTOAHOM MOMAPHsallMu) 3HAYHTeJIbHO MpeBbIlllaeT CKO- 
(pOCTh pacTBOpeHuA CTasH. O1HakO MOTeHIWHal STOT HEYCTOMYMB: MO Mepe HaCcbl- 
jUeHUA PaCTBOPa a30TOM H, CJleMOBaTebHO, yMaleHHA PacTBOpeHHOrO BoAOpora 
3 IPHSeKTPOAHOPO CJIOA, HaOMIOMaeTCA CMeWeHHe eFO B CTOPOHY NOJOXKUTEIb- 
HbIX SHAYCHHH, Te pacrBopeHue CivwiaBa KOMMeHCHpyeTcA BOCCTaHOBJICHHeM 
(IPHCYTCTBYIOWLAX B a30Te CeEOB KUCIOPONa. ; 

| Ananoruunoe nopesenve HaOsioflaerca TakxKe HB Cy4ae cramu X20H6C2T, 
qs KOTOPOM cTall\uoHapHbI NoTeHynal Oo” = 0. 


Copa 
M3 paccmoTpeHus MpHBeeHHbIX aHHbIX MO2XKHO, Takum OOpasoM, CiesaTb 
[BbIBON, ITO IA MepeBoa CTasIM B WaCCMBHOe COCTOAHHE H, CeOBATCIbHO, MIA 
\NOBbIWeHuA ee KOPPO3HOHHOM yCTOMYMBOCTH B OTCYTCTBHe BHeEWHeH MONAPHsa- 
ltd HeEOOXOJUMO OOecCHeYyNTh CABHT CTalMOHapHOrO NOTeHWMaJa B MOMOAKUTEIb- 
laylo CTOpOHY HO 3HaueHHM, JlexKallux NoMOMUTebHee NOTeHMala NaccuBallyy 
(HO He MpeBbIlWatoulMx MOTeHWMala HavaJa nepenaccuBauun). Tako ciBur 
\MO2KHO OCYLICCTBUTb He TOKO 3a C¥eT NOBbIIWeHUNA MepenallpAxKeHHA aHojHol 
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peaKIHH, KaK 9TO HMeeT MeCTO B PaCCMOTPeHHOM Bbillle Culyuae, HO M 3a CHE 
YBeJIMYCHHA CYMMAPHOM CKOPOCTH AelOsAPU3yIOWMxX KaTOMHbIX peakIlHH. Ka 
NOKasavIH Hall OMBbIThI, MPOBeeHHble CO CTaibio X22T, mocmefHee MOXKHO OC 
Ie@CTBUTb WIM NYTeM CHH2KCHUA TepeHallpAxKeHHA BOMOPOMa WIM MyTeM BBeLL 
HHA B paCTBOP HOBOFO OKHCJMTeIA, CHOCOOHOTO BOCCTaHaBMBaTbCA Ha NOBepx: 
HOCTH CIviaBa B pacCMaTpMBaemoi OOvIacTH NOApHsallMH. | 

B wallmx onpirax CHYXKeHMe NepeHallpAxKeHUA BOMOPOMa OblO OCYIMECTBIEHE 
NYTeM OCaxKJeCHHA Ha MOBePXHOCTH CTaIH HEOOMbINOFO KOHYCCTBAa MaTHHEI.» 
Kak BugHo “3 puc. 1, 9TO MpHBesO K CMelleHHIO KPHBOM MepenanpsAxKeHUA BO 
jopola u3 Noso*enusa 4 B MoO*KeHHe 6, YTO BbISBaIO CUBHI CTallMOHapHOrO M0 
TeHIMala Pt B NOJOXUTEIbHYIO CTOPOHY WO 3HaveHUA, 61u3KOrO K MOTeHLHady 


oOpaTMMOro BOAOPOAHOrO IIeKTPOJa B TOM Ke PacTBope, HU 3HAYHTeJIbHOe CHUK 


ot 


HHe CKOPOCTH PaCTBOPeHUA JO BEMUMHBI, 9KBUBAJICHTHOM MJIOTHOCTH TOKA (9 


= 4,9.10-§ a/em?. Ora Beamunna (rouKa A-Ha puc. 1) NoYTH B TOUHOCTH PaBHé 
CKOpOCTH yCTOHUMBOrO PacTBOPeHHA CTaJIM MPH COOTBETCTBYIONIEM MOTeHMMale 
oMpefesIAeCMOH MOTeHIMOCTaTHYeCKOH KPHBOH. | 

AnaslOorMunble pe3yJIbTaTbI ObWIM NOJYYeHbI Tak%Ke MPH BBeeHHU B PaCTBOT 
KucOpogya Bo3sL~yxa. B 9ToMm Clyuae CTalMOHAaPHbIH MOTeHWMa CTaJIM CMeCTHUJI| 


ca QO BelMUHHbI 92 = +0,740 B COTHOBPeMeHHEIM YMeHbINeHHeM ycTolH uHBoH 
oun 

CKOPOCTH PaCTBOPpeHHA JO BeIMYHHbI, 9KBHBaJICHTHOH [JIOTHOCTH TOKa ol 
Me 


= 2,5 10° a/cm? (rouxa B, puc. 1), koropad Tak2Ke HaXOMHTCA B COOTBETCTB 

C MOTeHIMOCTaTHYeCKOH KPHBOM PaCTBOPeHHA CTaJIH, NOJYYeHHOH He3aBHCHi! 
MbIM MeTOJOM.OTH Pe3YJIbTaTb! ABJIAIOTCA NOATBEP2KTeHHeM BbICKa3aHHblxX panes 
MpeAMONO*KeHUH O TOM, YTO AeHCTBMe MaCCHBaTOPOB THIla KaTOAHbIX UPUCaNOy 
M THMa OKHCIMTeeH He OOA3ATeJIbHO JOJ2KHO ObITb CBA3AHO C MPAMBIM yua 
CTHeM UX B OOpas0BaHHH MacCHBUPYtWlllero COA Ha NOBEPXHOCTH MeTaJJia. Oue 
BUHO, UTO aHaslorM4yHoe OObACHeHHE MOXKET ObITb JaHO MU MaCCHBUPYTOL[eM) 
JelicrBuio pyrux OKuCuTeMeH, Kak, Hallpumep, HoHbI Fet* uy gp. (* 4). 

Ha OCHOBaHHH MOJTYYeHHBIX JaHHbIX MOXKHO MpeANOJORKUTb, YTO H3MePeHti 
MOTCHILMOCTATHYCCKHX MOJIAPH3alMOHHbIX KPHBBIX WIA Pa3JIMUHbIX CTasleH MOKE 
ABMTbCA MeTOJOM PallHOHaJIbHOrO MOLO6Opa UX KaYeCTBEHHOTO H KOJIMUeCTBEH- 
ro cocTaBa C lWesbiO NomyyeHuA HanOosee KOPPO3HOHHOCTOHKUX CTaseli. 

Kpome Toro, NOJ1yueHHble KPHBbIe MOXHO HCMOJb30BaTb WIA BbIOOPa ycue: 
BHM, CMOCOOCTBYIOWIMX CHHKEHHIO CKOPOCTH PacTBOPeHHA CTaJIH MaHHOFO cocTa 
Ba Kak IPH NpOxXO%XeHHH TOKa, TaK H B CTalMOHapHbIx ycnoBuax. I]pu 3TON 
culekyeT HMeTb B BHAY, UTO CNOCOOHOCTH CTaJIM K CaMONaccuBalluu OMpeemaercs 
COOTHOLIe€HHeEM CYMMAPHbIX CKOpOCTeH NpOTeKalOllHX Ha Hel KaTOAHbIX MH aHOk 
HbIX PeakIMH, a TaKye HCTHHHOM CKOPOCTbIO PaCTBOPeHHA CTasIH MPH KaxKJOn 
JaHHOM MOTeHIMasie. ECuIM paBeHCTBO CYMMAaPHBIX CKOPOCTel KaTORHbIX H aHOd 
HbIX PeaKIUWH WMeeT Me€CTO IPH NOTeHIMase, Je*KalleM B OGacTH NaccHBallul 
AA AHHOH CTasIH, TO CTaJlb B OTCYTCTBHe BHEIUHErO TOKa CaMOMacCHBUpyerca 
B 9TOM Culy4ae KaTOLHaA NOMAPH8alUA CTA B COOTBETCTBHH C ee NOTeHWMOCTA: 
THYeCKON MOMAPH3allMOHHOH KPHBOH MO2KeT MPHBeCTH He K 3aluTe, a K ycuule 
HHIO ee KOPPO3HH. 

Tlomy4eHHble pe3yJIbTaTbl NOKaSbIBalOT, YTO CTeMeHb 3allaCCHBUPOBaHHOCT! 
NOBePXHOCTH CTaJIM WaHHOFO COCTaBa ABIAeTCA CPyYHKILMeH MOTeHIMaa HB ONL 
CaHHbIX CJlyuaiX He 3aBHCHT OT NyTH ero NoAWepxanuA. Cmemenne xe NOTeH 
Wadia WYT€M H3MCHeEHHA XMMUUECKOLO COCTaBa CTaJiH MOAeT MPUBeCTH K Cye 
CTBCHHOMY H3MECHEHHIO CTeNeHH ee 3alaCCHBHPpOBaHHOCTH pH JaHHOM MOTeH 
ivaste. 

Bpipaxkaem pH3HatembHOocTh A. A. BaGakopy 3a upeqocraBsleHue HCNOb30 
BaHHbIX B Hallie paOote oOpa3iloB ctTael. 

Ilocrynusto 
UHMTHUPOBAHHASA JIMTEPATYPA 8) 2X G7 


7 A.M. KonotnpkuH, B.M.Kuaxesa, KK®X, 30, 1990 (1956). 2 H.A. By 
H9,A.M.Koaorupkus, JAH, 111, 1050 (1956). 3 H.C. Gatos, J. Electrochem 
Soc., 108, 286 (1956). * B. Il. Barpaxos, JAH, 111, 845 (1956). 
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Horaagn Akawemun nayx CCCP 
1958. Tom 120, Ni 4 


_BHOXHMHA 
M. H. CMHPHOBA-HKOHHHKOBA u E. I. BECEJIOBA 


®EPMEHTATHBHbIE CBOMCTBA BEJIKOBbIX ®PAKUMM 


CEMAH SEPHOBbIX BOBOBbIX KYJIbTYP 
(ITpedcmaeaeno axademuxom A. JI. Kypcanoeoim 9 X 1957) 


IIpopeyenHble Ham HCCeLOBaHuA (PpakWMOHHOFO CcocTaBa CyMMapHOro Geka 
C€MAH Pa3JIMYHbIX PONOB 3e€PHOBbIX OOOOBbIX KYJIbTYP NWOKa3aJIH, YTO OHM CO- 
CTOAT U3 Tpex rpymn OelkKa: BOJOPacTBOpUMOH, COJlepacTBOpHMOM MM Wye0"- 
HOpacTBOpHMOM. CooTHOlleHHe GeIKOBLIX (paki usMeHseTcA B OOIleM Oew- 
KOBOM KOMIWIe€KCe B 3aBHCHMOCTH OT OnONOrMYeCKHX OCOGeHHOCTeH COPTOB, 
BHOB H POOB, a TaK2%Ke OT YCJIOBHH BbIpamMBaHua () >). Msmenenusa 9TH O6yc- 
JIOBJI€HbI, TO-BUXHMOMY, OCOObIMH CBOHCTBaMH 3THX OeIKOB, MpHHHMaIOUMXx 
AKTHBHOe yuacTHe B OOMEHE BEIIIeCTB. 

Jloka3aTeJIbCTBOM STOMY CJIY2KaT UCCIeOBaHUA, MpoBeyenuple B. JI. Kpero- 
BHYeM C COTP., BIePBble SKCI€PHMeHTaIbHO NOKa3aBlWIMMH, 4TO «3aNacHbie» 
OeIKH CEMAH paCTeHHH He ABJAIOTCA HHEPTHBIM BelleCTBOM, a OO/aflaloT dep- 
MeHTATHBHbIMH CBOHCTBaMH, NpelcraBaad coOoro dusHoOMOrMueCKH AKTHBHbIe 
BeujectBa. Iloka3aHo, YTO B MPHCyTCTBUH OesKOB CeMAH: JleryMuHA, PIMUMHHHA, 
NWeHHYHOrO § TvivawqwHa MW MNPOBHHOrpaHOKNCOrO aMMOHHA,— IpOucxo- 
WUT CHHTe3 adlaHuHa (°). BpiqemeHHble B UMCTOM BUJe HOHIM3HpOBaHHble Oedi- 
KH POpOxa, THIKBbI, COM (avIbOYMUHbI H PO06yJIHMHb!) OOafalor pasM4HbIMH (pep- 
MeCHTaTHBHbIMH akTHBHOCTAMH. IIpu 9TOM YCTaHOBJIeHO, YTO AKTHBHOCTh aJibOy- 
MHHOB Bbillle, YeM ruoOyIHHOB. Iloka3aHO Take, UTO JIA MpPOABJIeHHA Gep- 
MCHTAaTHBHbIX CBOHCTB Y HCCJleyeMbIX OeJIKOB BaxXHOe 3HAYeCHHE HMEIOT OKHC- 
JIMT@JIbHO-BOCCTaHOBUTeJIbHbIe yCoBuaA (7°). 

B cpBere ykKa3aHHbIX JaHHbIX MOXKHO MpeslOJlaraTb, YTO H3y4aemble HaMU 
OeKOBbIe (PakKUHH CeMAH 3ePHOOOOOBHIX KYJIbTYP Tak2xe OO/JlaqaloT (epMeHTa- 
THBHbIMH CBOHCTBamMHu. JA BbIACHeHHA JTOFO MbI NPOBeU UuCCeOBaHHe ep- 
Me€HTaTHBHOM akTHBHOCTH KaxkoH dpakuuu Oeska. CueqyeT OTMeTHTb, UTO B 
WaHHOH padote MbI CTaBHJIN CeOe WebiO JIMWb OOHapyxXenue KaTaJIMTHYeCKUX 
cBolicTtB 6GenkosB. Jina 3Toro ObwiM UCNOJb30BaHbI HENOCpeACTBEHHO PaCTBOPbI 
6eKOBbIX (bpakiui, NOMyYaemble NO NPHHATOM HaMu MeTOMKe U3 CeMAH O000- 
BbIX KyuIbTyp (°). Ja conocTaBeHuA Oblia ONpesemeHa Take KaTasIuTHyecKaA 
AaKTHBHOCTb OeJIKOBbIX pakUuH y [peBecHoH OoOoBOH KyJIbTypbl — cadophl, 
a Tak2Ke Y 3e€PHOBbIX KYJIbTYP: MWEHHIUbI, pXKU, KYKYPY3bI (9HAOCMepMa H 3apo- 
Wblilla) H KapTodessa. 

TOHKO H3Me/IbUeCHHY1IO MYKy B KomuyectTBe 10 r nNoMmellaIM B WeHTpHPy*XkHble 
mpo6upku Ha 50 mua (no 2,5 r B kaw yl0) UM 9KCTParMpoBadM YeTbIPeXKpaTHO H- 
CTHIIHpOBaHHO Boxo (pH 6,8), rpexkpatHo 10% pactBopom NaCl u 3aTem 
0,2% pactBopom NaOH no 20 mun. KaxK bili pa3 Ha KauasKe. Bors 2KKU PUJIbTpO- 
Bal uepes OyMaxKHYIO MABrY H 3aTeM [HaJIMSHPOBaJIu B WesodaHOBOM MeLIke 
CHatasla MpOTMB BOJOMPOBOLHOL BOI (pa6oTa NpoBOAMAacb B 3MMHee BPeMs) 
B TeyueHHe JBYX [HeH, a 3aTeM MPOTHB JMCTHJJIMPOBaHHOU BOLI B XOJIOMMJIBHU- 
Ke (mpu +5°) B TeveHuve ofHOrO AHA. AHTHCENTHKOM C/yXUI TOYO. Ilocue 
yasleHuA COeH B BOXHOM BbITAKKe Bbillafal OCaoK BOJO-CouepacTBOpUMOro 
6elKa, WIM Tak Ha3blBaemoro NceBsOrMO6yJMHa, B OTAMUHE OT PIOOYHHAa, KOTO- 
ppl HepacTBOpHM B Boje ('°). B pacrBope ocraBaJica BOOpacTBOPHMbIM Oe0K, 

Bojyo-cosepacTBopumad (pakuuA OelKa NepexouT B BOJHY!O BBITAKKY Oula- 
rojapa HaslMuMiO B NOCcHeqHe couef, u3BMeKaeMbIX u3 MyKU. Takum oOpasom, 
Ha3BaHHad HaMH BOJOpacrBOopuMas (pakWHA OeKOB ABJIACTCA MO CYyIeCTBYy 
BbIPaxKeHHeM ABYX OeIKOB — BOJO- HW BOMO-COJepacTBOPMMOTO, 
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CoorHowlenne STHX JBYX OeIKOB B CYMMapHOli BOLHOM :pakuMn KomeOneTCcA 
y H3y4aeMbIX KYJIbTYP: BOZOpacTBopuMoro oT 22 Jo 85%, a BOJO-CcOepacTBO- 
pumoro or 10 40 65% kK cymme BosopactBopumoro Geka. Kak BHAMM, 3HauHTeIb- 
Had YacTh OelKa B CeMeHaX HaXOJUTCA B CTOHKOM BOJOPaCTBOPHMOM COCTOAHHH. 

@pakiHA OenkoB, pacrBopuMbIx B 10% NaCl, mocie Auaiusa Bbilafala B 
ocalOK, WeIOUHOpacTBOpuManA — OCTaBaJlaCb B pacTBope. 


Tloce quaiu3a BOsOpacTBopuMy!o (ppakUMio WeHTpUyrupoBalu, OTAeMAA 
ocallOK BOJO-cOu/lepaCTBOpHMOro Geka, H H3Mepssu OObeM. PH BosOpacTBOpHMo- | 
ro OelKa Y pa3HbIX KYJbTYp H3MeHAICH oT 5,7 WO 6,5, YTO yKa3biBaeT Ha Ka- | 


yeCTBeHHOe pasHuHe SemKOB. Ocak BOJO-CcOJlepacTBOpHMOroO H CO/lepacTBO- 
pumoro GeKOB pacTrBopaH B (pocdatHom OydbepHom pacrBope (pH 7,0), Zo- 


BoA OObem BO 100 ma. ComepacTBOpuMbIM Oe1OK MOJIHOCTbIO He PaCTBOPAJICA, — 


HeKOTOpad YacTbh eFO HaxXOMWaCb B CyCieHAMpoBaHHom cocTosHHH. IHlenounyto 
(bpakUMIo UCCeqOBaM HeMocpesACTBeHHO MocNe AMaH3a. 
Ilocne sroro onpeyensu cbepMeHTaTHBHY!0 aKTHBHOCTh KaxkKJOM (pakuHnH. 


Uccneqopaiu AKTHBHOCTb KaTaJla3bl, MNepOKCHa3bl, aAMHJIa3bIl, HHBEepTas3bl, | 


NpOTeOJMTHYeCKHX (hepMeHTOB HM ypeasbl MO CyleAyiouleH MeTOANKe. 


Kataaa3a. K 10 ma onpirnoro pacrBopa npHOaBaaaun 10 mi 6ydepHon coc- / 
tbarnoft cmecu pH 9,2 u 3 m1 3% H2Oe. WpogonxurertbHoctTb onbita | yac mpH | 


KOMHATHOH TemMepatype. Hepa3ioxkeHHyto MepeKHCb BOAOPOa OTTHTPOBbIBAaJIH 
0,1 N pacrsopom nepmanraHata. AKTHBHOCTb BbIpaKaJH B MHJIJIWJIMTpax pac- 
TBOpa MepMaHraHata Ha TpaMM CYXOFO Bell[ecTBa. 


IIpu ompegenenuu Bcex (bepMeHTOB KOHTPOJIeM CJIY2KHI MPOKHMAYeHHDIM | 


OeKOBbIM pacTBOP. 


Ile poxcuga3a. K 10 ma onniruoro pacrsopa npnOapnanu 4 ma 0,87% 
pacrBopa K2zHPOs, 2ma 2% pacrBopa nuporanaona, | ma 1% pacrBopa H2QOs2, 
Toyo. IipogomKutTembHocTb onbira 20 vac. MPH KOMHAaTHOM Temmepatype. 
O6pa30BaBluHnlica MypnyprasuH THTpoBaiu 0,1 N pacrBopom mepmaHraHata. 
AKTHBHOCTb BbIpaxkaslH B MMJJIMJIMTpax NOWewWero Ha THTPOBauve NepMaHla- 
HaTa Ha rpaMM Cyxoro BelllecTBa. 


Amuaas3za. K 10 ma onpirHoro pactBopa npu6aBnaanu 10 ma 6ydepHoro 
cbocbarHoro pacrsopa pH 5,6; 10m12% pactrBopa kKpaxmasa, tonyoa. IIpo- 
NO KATEIbHOCTb ONbITa 20 4ac. mpu 37°. B pacrBope ocaxkyaiu Genku 1% pac- 
TBOPOM YKCYCHOKUCJIOorO CBHHIa. Bdusbrpate onpesesaiu pelyuupyrouue 


caxapa m0 Beprpany. AKTHBHOCTb BbipaxkalW B MHJJIMTpaMMaX [slOKO3bI Ha 
rpaMM CYyXOro BelllecTBa. 


Musepta3a.K 10 ma onpirHoro pacrsopa npn6aBianu 10 ma Oydep- 
Horo docdaruoro pacrBopa pH 5;0,5 ma 5% pacrBopa caxapos3bl, Tomyou. [Ipo- 
HOM KUTEIbHOCTh ObITa 20 uac. npu 37°. B pacrBope ocaxkgzaiu Oenku 1% 
PacTBOpoM yKCyCHOKucloro cBHHua. B duibTpate onpeenau pelyluupyw- 


uve Caxapa no Beprpany. AKTHBHOCTb BbIpaxkaJM B MMJJIMTpaMMaX TVIIOKO3bI 
Ha TpaMM Cyxoro BeulecTBa. 


IIporeomuTuueckKaxwxt aktTuBuHocTb. K 10 ma onpitHoro 
pacrBopa mpHOaBiatu 10 ma Oydepxoro cboccbatnoro pacrsopa pH 6,5; 10 ma 
10% pactBopa nettoua, Toyo. IIpoyomKurenbuHoctTb onpira 20 uac. mpu 37°. 
B @uibTpare onpesestaAu aMMHHbit as0T mo Tappucy. 

Y peasa. AKTMBHOCTb ypea3bi YUMTHIBAIH NO AelCTBUIO OMbITHOTO pacTBOpa 
na 1% pacTBop moveBuHbI. K 20 ma GenKoBoro pactBopa npuOaBaamu 10 ma 
30% atunoBoro cnupta, 10 mu OydepHoro cbocdbaruoro pactBopa pH 7,38, 100 ma 
1% pacrBopa MoveBHHE!, Toyo. IpomomxKuTenbHOCTS OMbiTa 20 4ac. Mp KOM- 
HaTHoH Temnepatype. Bpasu 10 ma pacrsopa, 100 ma oxmaxKTeHHO! JUCTHJIJIUpo- 
BaHHOM BOLI M THTPOBaH OOpasoBaBlinlica ammuak 0,1 N HeSOa B npucyrt- 
CTBHH MeTHOpaHxKa. B cemMeHax KaxJoro OOpa3ia, KpOMe Toro, ompelenamH 
(PpakUMOHHbIli CocTaB OeKa, UTOObI UMeTh MpescraBseHve O KOHIeHTpalluH 
Kako Ppakuun (ra6n. 1). 

Hjauupie Ta. | mokasbiBaloT, YTO CoxepxKanue OTIeNbHbIX rpymn Genka 
B WCCJIELYeMbIX CeMeHaX HeOJHHAKOBO. 
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Tal Gir iar! 
@pakUMOHHbIH COCTaB CYMMAaPHBIX 6enKOB CeMAH 3epHOOOSOBBIX KY JIbTYp 


Ppakunn GenkoBoro asota, 
% OT U3BJe4eHHOrO 


Mapaqe- 

O6 myHh} 4 ennpiii 
KyulbTypa, copt o | a80T, % B TOM YHCue pac- pac- 
; as0T, %| or o6- | pactso- |————,— | tgopu- | rsopu- 
wero pumpie | genxo- | neGenxo- | Mble B MbIeB 


eons Ak 10% 0,2% 
Bbiit asor| Bbili asoT | 477 NaOH 


@aconb (Kpacnogapcxan 19305) | 4,6 99 90,8 82,0 Tell Gad 4,6 
Coa (Ky6anckan 276 6,9 92 95,0 93,6 thd 3,4 2,6 
Topox (kat. 2524 us Tannuen) 4,4 95 64,7 AS) 10,1 DEE, 10 
Yeuesnya ([etposcxaa 4/105) 4,8 92 82,4 Wome: Or2 AO Thai) 
Hyr (Asep6aiizxxancknit 593) aL 94 67,5 65,8 Alte} 27,6 48) 
Buxa (JIbropcKas) Dn 97 63,6 5750 6,6 26,4 10,0 
Unua (Tankepcxaa Kat. 200) Vier” 93 86,7 60,2 ZOE o) 6,2 
JIronun (Benocemaunpilit 1310) ee 90 33,0 28,2 Bsa) 60,4 6.0 
Cacopa Oat 70 56,9 Byes} (8) 24,9 NATO 


Bra61. 2 IpHBeqeHbl pe3yJIbTaTbI HCCeEOBaHHA (bepMeHTAaTHBHOM aKTHBHO- 
CTH O€IKOB BOLOPacTBOpHMol cbpakiuu (I), Boxo-comepactBopumol (II) u come- 
pacrBopumon (III); y vevesuubl uccneqoBanu TombKO | u II mpakuuu; y 3epHo- 
BbIx — I u III, Il mpakuusa ue 6hita o6OHapyxena; y KapTodea— CyMMapHy10 
BofopacTBopumy1o. Benku melouHOpacTBOpHMOH dbpakuuu He OOazain cep- 
Me€HTaTHBHOH aKkTHBHOCTbIO. IIpuBeeHHble RaHuble (Ta6. 2) NoKa3bIBaloT, YTO 
B ucCuleqyemble @pakUHH OeKOB BXOAAT KOMIMVIeKCbI, OGNaaioulme cepMeHTa- 
THBHbIMM CBOHCTBaMH. Han6osiee CusIbHO (u3 ONpesenAeMbIX Hamu CepmMeHToOB) 
BbIPaxKeHa aKTHBHOCTb KaTala3bl, MepOkcua3bl HW amuua3bl. Tlporeomutuye- 
€KaA AKTHBHOCTb Y BCeX OeJIKOB (B OCHOBHOM OHa OblJla OOHapPy2KeHa TOJIbKO y 
BOJOpacTBOpHMOH rpynnbl OesKkOB) Oba OVeHb CIa6Ol. 

CaMbIMH aKTHBHbIMH ABJIAIOTCA GeKH BOOpacTBOpUMOH (bpakWMH, ColepxKa- 
ule HavOoub lee KOJIMYeCTBO PeaKTHBHbIX rpynn. B MeHblWeH CTeneHH aKTHBHDI 
6e1KM BOJO-cOlepacTBOpuMOH (ppakIHH, H Cabo (MIN COBCeM He OOJIaaloT Ka- 
TaJIMTHYeCKOH AaKTHBHOCTbIO) — COJIepaCTBOpHMble OesIKH, XOTA KOJIHYCCTBO HX 
B CeMeHaX PAJa KYJIbTYP (JIOMMH, BUKa, rOpox) ocTuraer 3HaYHTebHOH KOH- 
leHtTpawuu. Ilo-BuqumMomy, B JaHHOM Culy4¥ae, OeKU OOJaqaloT OCOOOK cbopmMon 
TIOOYJbl, He UMerouleH WOCTaTOUHO aKTHBHbIX Tpynn Ha CBOeH NOBePXHOCTH, HO 
MOrYULHX MPH H3BeCTHbIX YCMOBUAX MepeXOJUTb B AKTHBHOe COCTOAHHE. 

Hexoropyio ACHOCTb B 3TOT BOMpOc BHOCAT ucceqoBaHHaA B. JI. Kperopuya 
u T. VW. Cmupuoson (*). ABropbl noKa3aJIu, YTO NO BJIMAHHEM OKHCJIMTeJIbHO- 
BOCCTAHOBHTG@JIbHbIX YCJIOBHH MpOWCXOAUT yBeHYeHve PacTBOPHMOCTH JIHOWH- 
JIM3MPOBaHHOPo PI MILMHHHa COW HW BCeACTBHe STOrO yBedHYeHHe ero CbepMeHTa- 
THBHOM akTuBHoctu. [loKa3aHo, 4TO Gem0K MpH 9TOM He paculenserca. Hadu10- 
JlaeMble ABJICHHA, MO MHeHHIO aBTOPOB, CBA3aHbI C H3Me€HeEHHeM Pa3MePOB HU 
auOpabHOcTH GOemKOBOH Mmoviekystbl (11). Haim QaHuble Moka3aJIH, UTO aK- 
THBHOCTb (PePMEHTOB He CBA3aHa KOPPeE/IATHBHO C KOJIMYCCTBOM OeJIKa B CeMe- 
HaX UB OTebHbIX CbpakuuAx. [lo-BuquMOMY, B 9TOM BOMPOCe PellalOuly!0 POM 
wrpalor COcTaB HM CTPyKTYPHble pa3JIM4HA OeKOB. 

Y OHOObHbIX PaCTeHHH akTHBHble OeKM COCpesOTOYeHb! B 3apO/bIllle, 
SHOCNepM Ke He COMep KUT CBOOOAHbIX (PePMeHTOB; OHH HaXOJATCA B HeAKTMB- 
HOM cocTosHHH. B cymmMapHom OeKe (pepMeHTbI OOHapy 2KeHbI Kak B BOMOPaCTBO- 
pumoii, Tak MU B ComepacTBOpuMoll PpakuuAx. BogopacrBopumbie OeKM KapTo- 
esa TakxKe OOafaioT PepMeHTaTHBHOH aKTHBHOCTbWO. 

B cBxa3H C MOJYUeCHHbIMH WaHHbIMH MHTepecHO MIpOCJeLHTb, CYyIMlecTByeT 
JIM CBA3b Me2Kly BCKPbITbIMA HAMM 3aKOHOMePHOCTAMH B H3MCHYHBOCTH OTHe/b- 
HbIX Ppyil GeKOB y 3ePHOOOOOBHIX KYyJIbTYp H bepMeHTaTHBHOH aKTHBHOCTHIO 
9THx OenKoB. Bcraer Bompoc, He CBA3aHO JIM MOMyueHHe BbICOKHX ypoxKaeB 
CeMAH C Oovlee HHTCHCHBHbIM OOpPa30BaHHeM B Te HJM HHbIC NePHOAbl KUSH Pa- 
CTCHHA aKTUBHbIX OeikoB. Halu uccleqOBaHHA M0 BJINAHHIO MHHePaJIbHOrO TIH- 
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Taodauna 2 
@epMeHTaTHBHaA AKTHBHOCTb OeJIKOBbIX dpakuni CeMAH sepHOOOOOBbIX HM ApyrHX KYJbTyp 


AKTHBHOCTb (eCPMEHTOB B Mepecuete ua i r 


Ppaknyuu a ee 
KysbtTypa, copT Cesa 
mepoKcu- 
KaTawiasa masa HHBepTasa | aMusiasa | ypeasa 

Macomb (Kpacnogapexas 19305) I 04,2 0,3 AAO 64,8 — 
IJ 58,6 43) one 3,0 — 

Hl 2,4 0 5,4 0,3 = 

Coa (KyGanckaa 276) I 51,0 57,0 — 67,4 284 
II AGN 4,1 Na 17,0 42 

It We 3,0 sl 7 Ae 0 

Topox (Kat. 2524 us Tasuuien) I 14,7 12,3 — 89,4 — 
I sil) 4,0 == 9,3 Bae: 

I 30,8 29 — ORS = 

Yeuesnna (IJerposcxas 4/105) I 4,8 Dae Aa 47,9 = 
I Spal ligt — 2.3 = 

Hyt (Asep6aiin2xancKnl 583) I 0) 0) = 47,2 a= 
I 0 0 — 0,9 — 

Ill 0 0 -— 0 — 

Unna (Tanxxepckaa Kat. 200) I ADE 0 digledl 94,0 = 
I 36,0 18,3 0 60,5 a 

Ill 0 — — = eee 

Buxa (JlbropcKas) I AA Al 5, 26,0 Die O 
II 9,6 aaah -- di ae 

Ill BO) dle 0 1,6 = 

Jitormu (Benocemsannpiit 1310) I 45,0 2.0 _ 22,9 20 
Il 0 0 — 0) 0 

Il 0 0 -- 0) 0 

Cacbopa I 0 42,0 hayes 34,9 (0; 
I] 0) — a ue 0 

Ill 0 3,8 — 5,4 0 

Kykypy3a: 3apoj,bill I 80,7 20531 — 156,4 = 
lll U8 Ai = On7 nA 

9ujocnepM I 0) 0) — A2EG — 

Ill 0 0 — 0 ah 

IImennua ([{wamanr) I 4 dle — 30,6 0 
Ill 20,3 = =, = ae 

Poxb (Bata) I 26,4 8,0 = 38,6 0 
If 3,6 — = = - 

Kaprodenb (IIpuexy peut) I 16,6 Ae — 29 ,6 — 


TaHHA, a TaKxe YCOBHU PasJIMUHbIX PaHOHOB BbIpaluBaHUuA (reorpadbuyeckue 
OMbITbI) Ha (paKIMOHHBIK CocTaB OeKa y 3epHOOOOOBEIX KYJIbTYp NOKa3avJin. 
4TO Mbl MO2KEM YI PaBJIATb HAKOIMJICHHEM OTACIbHbIX PpyNn OeKa B pacTeHUH. 
Bcecor3Hbill HHCTHTYT Ilocrymuso 
pacTeHHeBoycTBa 8 X 1957 
UMTMPOBAHHAA JIMUTEPATYPA 


iM. Mo Cuupuona-WkonnuKkosa, EI Becew ona, JIAH, 77, Ne 6, 107 
(1951). *? M.W.Cmupuospa-Mkonuukxkosa, Tp. Kondep. no Genxy, 1952, cTp. 334. 
5M. U.CmMupHopa-MxouuHuxkosa,E. I. BeceaosBa, Tp. no npuKa. 6or., re- 
HeT. u cemeky., 30, Ne 2, 182 (1953). 4 UV. M.CMupHopaMxouuuKxkosa,T.A.Iuna- 
ro mesa, COopH. pa6or NO KOpMmeHHIO C.-x. KHBOTHEIX, 1954, cpp. 382, 16° Ay MH. ep nae 


KoB, B.B. Apacumospuy,M.UCmMupHosa-UKxonwuk oBa, UH. K.Myppu. 
Metogbt OvoxumMuyeckoro UccleqoBanua pacrenuli, M.—JI., 1952. °® A. A. B yHReab 
A. H. 3uamencxaa,B. JI. Kpetosuy, JAH, 82, Ni, 109 (1952). 7B. JI. Kpe- 
ToBH4, A. A. Byugemnmp, C. C. Menux-Capxucan, K. Mc Crenanospuy 
Buoxumua, 19, 8. 2, 208 (1954). § B. JI. Kpetosuu, A. A. B VisHo dy @cJitb, lel ge Ae eull e- 
nuua, C.C.Meaux-Capkucsu, Buoxumua 3epHa, cOopH. 3, 5 (1956). ® B. JI. K pe- 
tTopu4, T. W. CMupHosa, Buoxumus, 22, p. 1—2, 102 (1957). 1° JK. Telino p 
Beaxu, 1, Xumusa 6enkoppix BemectsB, WJ1, 1956, eTp. 5." Bi Jl. Kip er 68 au, Ti USem 4 


puosa,C. A. ®peuKkeab, buoxumus, 21, B. 6, 842 (1956). 
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Hornann Akanemun nwayr CCCP 
1958. Tom 120, Ne 4 


XHMHYECKAA TEXHOJIOTHA 


T. M. BEPKOBHY, J. M. XEHMKEP, O. H. PPAYEBA, JI. C. 3EBHH u H. HW. KYMPEEBA 


HCCJIEMOBAHHE CBOMCTB FHAPOCHJIMKATOB KAJIbBLUMA 


(ITpedcmaéaeno akademukom II]. A. Pe6undepom 5 II 1958) 


Ps apropos (1 *) oO6bacHAIOT OCOGeHHOCTH TEXHHYeCKUX CBOLCTB (MPOuHOCTh, 
ycalka) BAKYWIMX MaTepHaJlOB, OCHOBbIBadCb Ha MpescraBseHuAX O (pa30BOM 
cocTaBe, CrpyKType H CBOMCTBaX OTJCJIbHbIX THAPOCHIUKATOB KaJIbIMA B ruypa- 
THPOBaHHOM IeMeHTHOM KaMHe. OHaKO JlaHHble Pa3JIMYHbIX aBTOPOB OO UH- 
JMBULY aJIbHbIX THAPOCHIMKaTax KaJIbIMA He BCera COrmacylorcd MexKAY cosoit. 

Jia pacuiupowku tasoporo cocTaBa CJIO2KHbIX THAPOCHIMKaTHBIX CHCTeM 
clleqyeT MPpHMeHATb KOMIMICKCHbIM a30Bblit aHalu3, 4uTO TpeOyer 3HaHUuA 
TaKHX KOHCTaHT HHAMBHYaJIbHbIX THAPOCHMUKATOB KaJIbILWA, KaK Me2KIVJIOC- 
KOCTHbI€ PaCCTOAHHA WH HHTCHCHBHOCTb JIMHHH Ha PeHTTeHOrpaMMax, Temllepa- 
Typa MW BeIH4HHa TepMuyeCcKuX aPPekToB, MoMOxwKeHHe MOMOC MOTMOMNIeEHHA Ha 
MHdpakpacHbix cMekTpax u T. 1. Hapamy c 9TMM, AIA paspa6oTrKH cnocoboB 
NOJYYeHHA MaTePpHaJOB C 3aj,aHHbIMH TEXHHYECKHMH CBOHCTBaMH, COOTBeTCTBEH- 
HO, C 3aaHHbIM (Pa30BbIM COCTaBOM,— HeOOXOAHMO PacMoslaraTb CBeseHHAMH 
O TCXHM4eCKHX CBOHCTBaX UHMBUAYaJIbHbIX THAPOCMMHMKaTOB KaJIbILuA. 

B Mucruryte Ac6ectTieMeHT Obl CHHTC3HPOBaH PA BaxKHeHWux Truqpocu- 
JIMKaTOB KaJIbuuA WM U3YUeHbI HX CBOMCTBA. 

C iembio W3y4eHHA CPuU3HKO-XHMHYeECKUX CBOHCTB THAPOCHJIMKaTOB MX CHH- 
Te3 IPOBOAWICA B PpasOaBJICHHbIX BOJIHbIX CYCM€H3HAX THAPOTePMaJIbHbIM MyTeM, 
B Gom6ax. Mcxogquaa cmecb u3 CaO u SiO2 3auBalach 4—6-KpaTHbIM KOJIMUeCT- 
BOM BOJbI H MepeHocuuacb B OomOpl. IlocmeqHue BbIMepxKUBaJIHCb B TepMocTaTe 
[pH 3alaHHOM TemMepaType c TOUHOCTbIO + 2°, Mocwe 4Yero OXJaxK Mauch Ha 
BO3lyXe, COZep2KHUMOe HX BbIVIMBaOCb B XOJIOAHYIO JMCTHIJIMPOBaHHY!0 BOLY, 
OT(PUIbTPOBbIBaAIOCb, MPOMbIBaJIOCb aleTOHOM H STHJIOBbIM 9SPupoM Hu JoNO.uI- 
HHTCJIbHO BbICYWIMBaJIOCb B TeYeHHe HECKOJIbKUX YacoB pu 110°. 

YcaOBHA CHHTe3a THAPOCMHMIMKAaTOB KaJbUWA BbIOMPaHCb Ha OCHOBaHHY 
ykasanuu Kanoycexka (°,7) u Xeamepa u Telimopa (®). Cneqyer ormetutTh, YTO, 
KaK HW Y Ha3BaHHbIX aBTOPOB, He OblIO MOy4YeHO CTPOroH 3aBHCUMOCTH MexK]y 
KOHEUHbIMH TpOAykTaMuH HW YCJIOBHAMH CHHTe3a. 

Peutrenorpammp! (puc. 1) cHumaiucb Ha Audpaxtometpe YPC-50H co cuer- 
yukom Tefirepa. CpemKu Mpou3BOAuHcb Ha u3sutyseHHH Cu Ke Cc HHKeJeBbIM 
(buIbTPOM; HalpsxKeHue Ha TpyOxKe 33 KB, TOK 10 Ma. OOpasell BO BpeMaA CbEMKH 
Bpalijaica co ckopoctbio 20 06/mun. Kpusbie Auppepentvasbuoro TepMuYeCKOrO 
aHasiu3a HW MWoTepb Beca pH HarpeBaHuu (puc. 2) MOMyYeHbI Ha TePMOBeCOBOK 
ycraHoBke. CKopocTb mofbema TemMepatypbl Obiia 20 rpad/MuH, HaBecKa 
oOpasla AIA AuddpepenuvasbHoro TepMuyecKOroO aHaH3a 200 MI, AIA ompeye- 
JIeHHA TWOTepb Beca 100 mr. 

CnexTpbl normouenua (pc. 3) B HHPppakpacHoH oOmacTu ObWIM Mo/y4eHEI 
Ha ciektpomerpe MKC-11. O6pa3ubl npuroroBAMCb MpeCCOBaHHeM JHCKOB 
¢ OpoMHCTDIM KasIMeM (KOHUeHTpallua 0,5%), a Tak2Ke HaHOCHJIMCb B Buse Mac- 
TbI C BaSCJIMHOBbIM MacJIoM HM (ulyopo6sem (cMecbIO MOWIHOCTbIO PTOPMpOBaHHbIXx 
yreBOOPONOB) Ha MOBeEPXHOCTh KPHCTaMMMYeCKO MiacTHHKH. CbeMKH Mpo- 
BOJMIMCb Ha mpu3mMe NaCl c npoxyBKol uepes mpnOop ocyleHHOrO a30oTa. 
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QneKkTpoHHble MHKpodororpadun Tosyyenbl Ha! MukpocKone IM-3 c 9u1eK- 
TpoHHoonTHyecKkuM yBenyeHHem 3900 x. O6pa3ilbi NPHFOTOBJAJIMCh OCa*KJe- 


HHeM UacTHI H3 CMMPTOBbIX CYCMeH3HM Ha KO/JOLMeBYIO MIeHKy. 
Tugpocunuxat C2SH (A), o6pasyrommiica np ruzpaTauun nopTaniuementa 


B YCJIOBHAX ABTOKJIaBHOH OOpa- 
6O0TKH H NPHBOLAULHH K MOHH- 


S 
NO 
y i as YKCHHOM MpPOUHOCTH aBTOKsaB- 
YS 205 & 33 
a LAN |] BT HbIX H3JeMii, CHHTeESHPOBaJICA 
S Sas 8 ISSN 1/9 % myTem THLpoTepMasIbHOM OOpa- | 
j BS ees NS ey ie ea) 
ep a i 6oTKH cmecH CaO un KBaplleBoro 
A Ma) necKa B MOJIAPHOM OTHOWeHHH 
val 2:1 175° 
ae : 1, mpu Temnepatype B 
Se ie e TeueHHe 72 uac. Tepmorpamma 
N cs = 
Bs SOE hppa) uvctoro CeSH(A) xapaktepu- 
8 | ie 3yeTcA JBYMA 9HLOTepmunuec- 
KuMH 3ddextamu: npu 420 u 
C)SH(C) 480°. Kak noka3biBaeT KPHBaa 
3 O6e€3BOXKMBaHHA, 9TH 3ZCPPeKTbI 
> COOTBETCTBYIOT BbIJe@JIGHHIO BO- 
ISS) 
S bl U3 ruypocumuKata. Peutre- 


HorpamMMa CeSH(A) xapaxkte- 
pu3yeTcA CHJIbHbIMH JIMHHAMH 
3:54; 8,26;-2,66°2,42: 7s Ae 
payom Oovlee caObix JIMHHH. 
Cnextp normourexua C2SH(A) 
B HHpakpacHOow oOMacTH Xa- 
pakTepu3yeTcaA OCTPOH nomocon 
BaJleHTHbIX OH-KomeOaHun Cc 


= 8 fe S JJIMHOH BOuHbI 2,73 p, CHJIBHBI- 
~ 8 8 = 8 Seay MH TlosocaMH 3,5; 4,3; 7,7 p uw 
eg cle ing pxgoM ca6bIx Nomoc B Ob6sac- 
TSH (A) TH OT 9 no 12 yu. 
; , PunpocuaunKat 
TPS SEBS pes OF ARLE NHN MENS CeSH(C) Opi cnHHTesHpoBaH 


PHApOTepMaIbHOH O6pa6oTKol 
cmecH CaO u kBapleBoro mec- 
Ka B MOJAPHOM OTHOIJeHHH 
2:1, mpu temnepatype 175° B 
Teuenue 70 uac. PentreHorpammMa ero XapakTepH3yeTCA CHJIbHbIMH JIMHHAMH 
4,16;3,04; 2,83; 2,70; 2,53; 2.47; 1,91; 1,89 u 1,80 Au pazom 6onee cnabpix. 

CnekTp NorjomeHua B uHdpakpaCcHOH OCOacTH UMeeT CCTPy!O Nicyiocy Ba- 
JIeHTHBIX OH-koneOaunii c WMHOM BOHbI 2,92 » u pad cna6bix Mescc B COmacTH 
OTe HO. IZ en. 

TepmMorpamMa MMeeT SHJOTepMuyecKuH sidekT C MAKCHMAJIbHbIM pasBHTHeM 
mp Temnepatype 775°. Kpupasa o6e3B0xXUBaHNA NOKa3bIBaeT, YTO OH CBA3AH 
C BbIJeeHHeM BOI H3 THApocumuKatTa. 

Tuapocuaukarth CSH(B). Huskoocnopype BomOKHUCTHIe PHLpo- 
cumuKaTbl CSH(B) c ocHosnoctpio 1,25—0,8 urpaiorT BaxkKHYIO PONb MPH aBTO- 
KJIABHOM TBePJe@HHH MeCuaHHCTbIX WeMe€HTOB MH HH3KOOCHOBHbIX H3BeCTKOBO- 
mecuaHbix CMeceli, OOYCOBJIMBaA, COBMeECTHO C TO6eEPMOPHTOM, BLICOKY1O Mpo4- 
HOCTb 9THX MATepHaJOB. CuHTe3 HX NPOBOLMICHA ruApOTepMabHOM COpa6oTKoL 
emecu CaO u CuuIuKaredia B MOAAPHOM OTHOWeHUH | : | mpu Temnepatype 175° 
W BbILepxKKe B 1,2 u3uac. Mpu 2-yacopoli BpiepxKe OOpas0BasicA BONOK- 
HuCTbIM rugpocuukat CSH(B) c C/S = 1,25. Tepmorpamma ero xapaktepu- 
3yerca OOJIbLIMM 9K30TePMMYeECKUM ScekTom npu Temnepatype 860°. pn 3-ua- 
COBOM BbiepxKe OOpasoBasicA TuspocumuKar CSH(B) cC/S =0,8—1,0, Ha 
TepMOrpaMMe KOTOPOrO 9SK30TEPMHYeCKHH acpekT COOTBeTCTBYeT TemMMepa- 
type 830°. Tugpocunuxar CSH(B) nomyyen take ruqpotepMambHOl 06- 
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Puc. |. PenrresorpamMpl CHHTe3HpOBaHHBIX 


CHJIMKaTOB KaJIbuuA 


rupo- 


padoTKol cmecu CaO u KBaplleBoro mecka pu 175° B TeueHue 6—8 uac. 9K30- 
repMHYeCKHH acppekT Ha TepMorpamme CSH(B) cBa3aH c nepecrpolikoil Kpu- 
STAHYeCKOH pellleTKH O6esBoxeHHOrO CSH(B) B pelllerky BoswiacToHura. 
KpuBat OO6e3BOXKUBaHHA NOKAaSbIBAaeT, UTO BbIJeNeHHe BOAbI u3 PHApOCHMKaTa 
APOHMCXOAHT NOCTeMeHHO, B LWHPOKOM HHTepBavie TemMepatyp. 

Cnektp normoujenun CSH(B) B nadpakpacuolt o6v1a- 
STH XapaKTepu3syeTcA CHJIbBHOM pa3MbITOH MoONOCOH Ba- 
NeHTHbIX OH-komeOaHul Cc WIWHOH BOsHbI 2,92 Lp, CHIb- 
HOH mosocoh 6,5 — 7 uu pxAOM ca6bIX Mooc. 

Puagpocuaukar CaSsHs (ro6epmoput) cuu- 
res3HpOBaJICA MyYTeM FHApOTepMaJIbHOK OOpaborKH cmecu 
CaO HW KBaplleBoro MecKa B MOJIAPHOM OTHOWEeHHH 0,8 : |, 
mpH Temmepatype 175° B revenue 12—48 uac., a TaKxe 
emecH CaO u cuaukarena mp 175° B Teyenue 7 cyTOK. 

TepmorpamMMa TOoOepMoputTa uMeeT 2HLOTepMuyecKHi 
abpekt mpuH 230° H OYeHb HeE3HAUUTeJIbHbI 9K30TePMH- 
HeCKHH appekt mpu 830° *. Kpusaa o6e3B0xKNBaHUA 
Moka3biIBaeT, UTO adekTy npu 230° coorBercTByer BbiJle- 
JI@HHe BOJbl H3 rHApocuiuKata. IIpuH Oonee BbICOKHX 
Temlepaty pax MPpOHCXOJHT JaJIbHel ee BbIeIeHHe BOB, 
mocTreneHHoOe H MeHee HHTeHCHBHOe. Pentrexorpamma 
roOepmoputa xapakTepusyerca MHHAMH 11,0; 3,07; 2,96; 
me) 2.505242" 2.27 u-1,84 A. 

CnektTp norioureHua B HHdDakpacHoh oOOmacTH Xxa- 
PakTepH3yeTCA CHIbHOM pa3MbITOH MOMOCOM BaJIeHTHbIX 
OH-koneGaHult Cc QuHOIO BOHDbI 2,92 », Momocoh Kome- 
OaHHi 6,2 p, CBASAHHbIX C HasMuHeM y CaSsHs5 mMexkc0e- 
BOH Bob! (!"), H Caa6bIMu MONOCamMH B OOsacTH 8—9 LL. 

Tungpocuaukat Paunta CSH(A) cnutesupo- 
BaH FHApoTtepMaJIbHOM OOpaOorKoH cmecu CaO u kBap- 
weporo necka c C/S = 0,8, yBaaxHeHHoH 18% Bob! u 
cnpeccoBaHHol Mog AaBseHuem 100 KI/cm? mpu Temme- 
patype 175° B revenue 14—60 cyrox. Tepmorpamma u 0 300 300 700 500° 
KPUBad OOC3BOX%KUBaHHA eFO aHaJIOPMYHbI MOJYGeCHHbIM RI x Letra, 
Jia ruaqpocusukata CSH(B). Pentrenorpamma umeer JIH- ee ser i oo 
Huu 4,25, 3,01; 2,78; 2,50; 2,23; 1,89; 1,772 4 1,626 A.  sesuposanunix runpocu- 

Cnektp normoueHua CSH(A) B undbpakpacnoi 06- JUKAaTOB KaJlbuust 
JlacTH WMeeT XapakTep MIpOMexKYTOUHbIH MexKy cieK- 

TpaMu normoureHua CSH(B) u CaSsHs.- 

CrelyeT OTMETHTb CBA3b M@XKAY MOORKeHHeEM HW WHPHHOM NOOCbI BaJleHT- 
Hbix OH-Kone6aHu B CNekTpax MOPOULeHHA HCCJIeLOBaHHbIX TH]POCHJIMKaTOB 
W KPHBbIMH OGesBoxKuBaHUA. IIpu HarpeBannu ruspocumnkatb! CSH(A), CSH(B), 
C4aSsHs, uMeroulve pa3MbITbIe YKa3aHHble MOJIOCbI, TepAIOT BOY B UWMPOKOM 
TemNepat) pHOM HHTepBasle, B TO Bpema Kak C2SH(A) u C2SH(C), umeromme 
y3kue Momocb! BasleHTHbIX OH-kone6aHui, umMetor pesKHe 2sddexTbl NoTepH 
BOJIbI. 

C Web1O H8yY4eHHA TEXHHUECKHX CBOMCTB HHJMBULLY aJIbHbIX PH/,POCHJIMKaTOB 
Ka/blluA, Obl] MpOBeMeH CHHTe3s UX H3 CMecH Ca(OH)2 u kBapleBoro MeckKa, 
cnpeccoBaHHon mod JaBsenuem 100 kI’/cm? B Buse OOpasloB — MpH3M pasMepoM 
1 xX 0, 6 X 3cm. OnbiTbI noka3aH, YTO peakKUHA OOpasoBaHHA PHAPOCHINKa- 
TOB B MpeCCOBaHHbIX OOpasuax MpH 3alapHBaHwu UX B OoMOaX CHVIbHO 3a- 
MeJIe€TCH MO CpaBHeHHWO C peakliveH MmexK]Y TeMH Ke HCXOJHbIMM KOMMOHEH- 
TaMH, B3ATbIMMB BHXe cycneH3un. Tak, WIA NoyyeHuaA MHHepadia C2SH(A) 
BpemA PHpoTepMa/ibHOH OOpaOoOTKH MpHUlIocb yBeIMYHTb C 3 70 


= 
see 


is 


Se 


Reeteateotee! 
i : 


: 


Hes 

* Kak noka3an Kamoycexk (9), mp Hamuunu AleOs B MCXOMHBIX MaTepHasax (nopagka 1%) 

OHA MOxKeT BXOAUTb B KPUCTamM4ecKylo pewieTKy TOOepMopHTa. Tipu 3TOM MOABJIACTCA CHb- 
HbIi 9K30TepMHUecKU abbexT mpu 830°, aHaoruuuBIi adpextry CSH(B). 
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60 cyTOK, OHakO’H pu 3TOM B OOpasile OCTaBasIOCb HekoTOpoe kosmHyeE 
CTBO HeCBA3aHHOM 3BeCTH. 

C welbio yCKopeHuaA mpolecca B aJibHeHUWeM CHHTes THAPOCHJIMKAaTO 
KaJbIlHsl MPOBOAWICA B OOpasilax MWiaCTHYHOK KOHCHCTeHIMA C 0OaBKO) 
50—60% Bogpr. IIpu sTom o6pa3ubt us uncroro CzSH(A) Onin nomyuent 

3anlapuBaHuem mpu 175° | 


ts ———J TeyeHHe 5 CyTOK, CaSsH 5— 

80 + mp 175° B revenue 4 cy 

fra Tok u CSH(B) (c He3Ha 

ees vi YMTeJIbHOM TpHMeCbiO He 

a Mere ene tp ae cll lees CBASaHHOrO ~=- KBappIla) — 

o mpu 175° B Teyenue 1l— 
60 L 1S aa CYTOK. 

2 ci aa Vimerores yka3anua (4 

5 ie es + SHC) Ha TO, YTOCpequ ruspocu 

= JIMKaTOB KaJIbIMA Hay 

gi 6obWeH MpouHOCcThio Mp) 

2 a cxKaTHH OOualaer TOGep 
Sug t MOPHT. 

& x +—+— 6,5,H, Ilo qaHHbim, noswyueH 

8 g-_N HbIM HaMH IpH HcceLO 

S pp eae BaHHM MpOyKTOB aBTO 

x KlaBHOLO TBeEPJeCHHA H3Be 

S4 oe Te CTKOBO-IleCuaHbIX BAKY 

SS 1 CSH(B) ULMX, C MOBbILIeHHeM CO 

0}— jep2kaHua TOOepMopnta 

1 ie oOpasllax IpOuHOCTh Ye 

pu usrve He Bos pactaer 

a) SS PesyabTaTbl UCMbITS 

SS CSH(A) HHA CHHTC3HPOBaHbIX O68 

i 4 A 8 0 2p pasos CaSsHsu CSH(B 

LSS WOKa3saJIH, TO Y MWepBors 


Puc. 3, Cmexrppl mnormomlenua B undbpaKpacnolt o6macTu HS HE PCRe TD pO ee 
CHHTC3MPOBaHHbIX THAPOCMIMKATOB KaJIbULuA mp C#KaTHW MpHMepHo } 

1,5 pa3a Bblllle, YeM Y BTC 

poro. OVeKTPpOHHOMHKpocKoNMYecKOe ucceqoBaHue 9THX OOpa3sloB TC 
Ka3salo (pwc. 4), uro KpucTatibl muHepanta CSH(B) umewr BosoK: 
HHCTO-HTOJIbYaTOe CTPOeHHe; KPHCTaJJIbl TOOepMOpuTa — MlacCTHHKM Helpa: 
BHJIbHOHK opmbl. MoxHo mpegqnomOxKUTb, UTO MpOUHOCTS Ip u3sru6e BOMOKHUC 
ThIX CTPYKTYP He JO2KHA yCTyNaTb MpounocTrH up usrude MlacTHHuarThl) 
crpyktyp. B cormacuu c strum mpounocrs C4SsHs nu CSH(B) upu usrnGe oxa3a 
Jlacb MpHMepHO oOfMHaKkoBol. IIpu cpaBHesuu mpounocru C4aSsHs u CeSH(A 
YCTaHOBJIeHO, UTO Mpees MpowHocTH Mpu cxKaTHH MepBoro H3 HHX IpNMepHe 


B_20 pas Bblille, 4eM BTOporo; Mpesen 2Ke MpouHOcTH pH u3ruGe RBbIllle HUN 
Ha 30%. 


Tlocrynuso% 
13 XIL 1957 


UHMTMPOBAHHAA JIMUTEPATYPA 


_ 6. G L.Kalousek, M. Adams, J. Am. Concer. Inst, 23, Ne 1, 77 (1959) 
51,0. Berna 1, J. W. Jeffery,H. F.W.Tay lor, Mag. Concer. Res., Nb 11, 49 (1952) 

fO.M. By tt, Jl. H.Pamkosu4, lemenr, NM 2(1956). 4 J. A.Manununa, Be 
TOH H 2Kemes06eToH, Ne 2 (1957). *& T.M.Bepxosua, J. M. Xeitxe O, ©. JAI Tp a 
sepa, H.W.Kynpeesa, JAH, 120, NM 2 (1958). ® GL. Kalousek, J. Am. Coner 
Inst., 25, Ne 5, 865 (1954). * GL. Kalouse k, J. Am. Concr. Inst., 26, Ne 10, 989 (1955) 
; H.F.W. Taylor, L. Heller, J. Chem. Soc., 1950, 3682; 1952, 1018, 2535; 1953, 163 
’ G. L. Kalousek, J. Am. Ceram. Soc., 40, NM 3 (1957). 9G? “Lee KC alto uesiem 
= R ore Ceram. Soc., 40, Ne 7 (1957). ™%G L.Kalousek, US. Pat. 2665996 
Jan. 12, 1954. 
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Puc. 4. QekTpouHHble MAKpootorpaduu rugpocusmuKaTos Kambuna. 1 — CSH(B); 2— C4SsHs; 
3 — CeSH(A). 800 X 


T. 120, Ne 4, BepKkosuy, Xefixep, [payesa, 3epuH, Kynpeesa 


Hoxaagn Akayemun nayx CCCP 
1958. Tom 120, N 4 


XHMHIECKAA TEXHOJIOTH A 


Tr. H. )KHHKHH 


O NPOUHOCTH PJIMHHCTbIX FPYHTOB, MOABEPrHYTbIX 
IJIEKTPOXHMHYECKOMY 3AKPEIIJIEHHIO 


([Tpedcmaeaeno axademuxom II. A. Pe6undepom 6 II 1958) 


Payom paOor Ob0 NOKa3aHO, YTO B Pe3YbTATe 9IEKTPOXUMMYECKOLO 3akpe- 
MICHA TIMHMCTbIe TPyHTbl OCyWaw4Tcs, Telalorcd BOOCTOHKHMU HU MpHnobpe- 
TaloT MOBbILMeHHY!O MPpOuHOCTD. 

B nmepnog c 1948 r.no 1953 r. srexrpoxumuyeckoe 3akpellvieHue TpyHToB 
OblIO MPHMeHEHO HaMM Ha MATH OObEKTAX MWA 3aKPeMWICHHA CAObIX PPYHTOB 
3eMJIAHOTO *KesesHOMOPOXRHOrO NosoTHa. MccaeqoBaHue MOHOJIMTOB rpyHTa Mo- 
Ka3aJlO, UTO B PeSYJIbTaTe 3aKPeMJICHHA MPOHCXOANT yKpelvleHve YacTHIl PpyH- 
Ta HW yBejlMueHHe ero yelbHOoro cllenmeHua (+). PesybTaTbI IPOH3BOACTBeHHbIX 
paOoT NOATBepAHIN WaHHble, MOyYeHHbIe B MaOopaTopHbIx ycoBuax (7°). 

Jf BbINCHeHHA XapakTepa H3MeHEHHA CBOHCTB FPpyHTOB CO BpemeHeM (He- 
OOpaTHMOCTH 3akpelJIeHHA), 3a OObeEKTaMH paOOT B TeYeHHe HECKOJIbKUX JeT 
MOCJIe OKOHYaHHA 3akPelJICHHA BeIHCb HaGOJIONeCHHA CO B3ATHEM MOHOJIHTOB 
rpyHta WWwIa uccueqoBaHHuaA *. 

TpaHysomerpuyeckHe HCCJIelOBaHuA TpyHTOB (arperaTHbI aHamu3), Mpo- 
BeJleHHble Cpa3y Mocule 3aKpeMIeHHA, a TaKKe CIYCTA HECKOJIbKO JleT, OOHAaPy- 
KWH XapakTepHoe JIA BCeX OObEKTOB yKpeleHve CocTaBa rpyHta («omecua- 
HHBaHHe»), MpOMOos*KaBllleecA YCHIHBaTbcA axe MOCe OKOHYaHHA 9QJIEKTPO- 
XHMHYeCKOrO 3aKPelJIeCHHA. 

B ra61. 1 npencraBeHbl .aHHble H3Me€HEHHA PpaHyJIOMeTPHyeCKOrO COCTaBa 
rpyHTa OMHOTO 43 OObEKTOB CO BpeMeHeM. 


Tao6auna 1 


[paHysoMeTpHueckH COCTaB MOHOJHTOB JO M MOCJIe 3eCKTPOXMMHYCCKOFO 3aKpeleHHA 
(B TIpomeHtax) 


JiuameTp vacTuu B MM 
VY We bH 
Jjata B3xATHA 
5 0,25 10— ,05— ,01— ; cer. 
poe 750 | 0728 | oto | ooo | oror | o'o2 | <0,002 | x xI"jeus 
Jlo saxpenmenua il 4 5 6 Daa) a2 30 0,04 
Iloce sakpenseHua it 
Ib aleve, te — 4 3 8 B2 29 iL 0,3 
Wel9o2 Ts -— = 1 40 19 26 14 0,92 
WE ARS a) a0 — 4 2 42 A 29 {3 0,58 


Us ta6n. 1 Buduo, 4TO KOJMUeCTBO YacTHIL pasmMepom meHee 0,05 MM CO Bpe- 
Me€HeEM YMeHbIIMIOCb, a pasmepom oT 0,10 mm yo 0,05 Mm Bospoculo. 

B coorsercrBuv C HapacTaHHeM arperaluv HaXOMMTCH HW H3MeHeHHe Y]eJb- 
HOLO CllenseHUA TpyHTa, OMpeyeABlWerocs Ha CUBHTOBOM IIpHOope (cm. Ta6w. 1). 


* Srecb NpHBeeHbl LaHHbIe HCCeOBAHHA MOHOJHTOB rpyHTa, B3ATHIX U3 aHOJHOM 30HbI 
3akpenmenua. B KaTO_HOl M MpoMexyTOUHOM 30Hax XapakTep yMpOuHCHHA PpyHTa avanoruuen, 
HO ero UNCMeHHOe 3HAYeHHE HECKOJIbKO MEeHbILe. 
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Boslee JWIMTeMbHbIe HaOOLeHuA ObWIM MpoOBeyeHbl Ha Apyrom oOOBekTe, Hé 
KOTOPOM yBeJIM¥eHHe ClleMIeHHA TpyHTa Mocse 3akpellleHHA HMeJIO IPHMepHG 
Tako 2%e xapakTep. B mpolecce d/IeKTPOXMMMYECKOTO 3akKPelWIeHHA BeMUMs 
Ha CllelvIeHHA yBemuuMach c 0,04 no 0,18 KI’ /cem?, a 3aTeM B Mocuezytounve 5 se ! 
Bospocua Wo 0,31 KT/em?. Anasormunble pesybTaTbl YWpOUHeHHA TpyHTa MOy+ 
YeHbI WH Ha pale APyrux OObeKTOB. 

Ilpupeqenuble WaHHble CBHJeTeIbCTByIoT OO yCTOMUMBO-lporpeccupytouse 
XapakTepe HapacTaHuA MpOuHOCTH, NOABeprHyTOrO IJeEKTPOXHMHYCCKOMY 3a- 
KpelJIeHHIO TpyHTa. 

OGnapy*KeHHble ABJCHHA CBHJETENbCTBYIOT 00 OOpas0BaHuH B IpyHTe B Upo- 
Wecce SJIEKTPOXHMMYECKOTO 3aKPelWICHHA KaYeCTBeEHHO HOBBIX, BOJOCTOHKUX 
YCWIMBalOulMxcA CO BPeMeHeM CTPYKTYPHbIX CBA3eH. 

O6ObsacHeHHe MpolleccoB cTpykTypooOpas0BaHHA M WeMeHTalluu, MpOoUcxo 
AUX IPH 3akpelseHun, MOxeT ObITb JaHo UCXOA u3 MpezctaBenun IT. A. Pe 
Gunfepa (*) uw ero COTPYAHUKOB, PasBUTbIX C MOSHIMM (uSHKO-XUMMYECKOH Me- 
xaHuku. Bo Bpemsl 9JIeKTPpOX UMHYECKOLO 8ak PeIVICHHA B PpyHTe OOpasyerca Koa- 
ryIAWHOHHaA cTpyKTypa. IIpouHocTb ee BHavaJle HeEBbICOKaA, TaK Kak KOHTAK-, 
Tbl B PpyHTe WwacTHPuUApOBaHbl TOHKUMH MpOCJlOMKaMM MOBePXHOCTHOTO pac-- 
TBopa. IlepBoHauaJbHble CTPyKTYPHble CBA3H MMeIOT KOaryJIAUMOHHO-THKCO-: 
TPONHbIM XapaktTep, BCJeACTBHe Vero IPH HEOOIbIVON MPOLOMAKUTeMbHOCTH TIpO-- 
lyCKaHuA TOKa Yepe3 PPyHT YcTOHUMBON MpouHocTH He JocTuraetca. I]pu Oonee 
JJIMTeJIbHOM IIpOlmycKaHHH TOKa, H OCOOeHHO C NPHMeHEHHeM JIeKTPOMUTA (pH 
3aKpelVJICHHH B PPyHT BBOAMICA PaCTBOP XJIOPHCTOFO KaJIbUMA), PbIXaA Koary-; 
JAMMOHHO-THKCOTPONHaA CTPYKTYpa B OTCJbHbIX CBOHX MeCTaX HauUHHaeT 3Ha-! 
YMTeIbHO YIMIOTHATHCH. OOpazs0BaHue KOalryJISUMOHHO-KPHCTAaJIJIM30BaHHBEIxX | 
CpOCTKOB B MeCTaX KOHTaKTa TBepAbIX YaCTHIL WIM B MecTaxX HX HanOosee Ona 
TONPHATHOTO B3aHMHOFO PacnOOReHHA MPOWCXOAUT BHAaYasle Ha MOBeEPXHOCTEH | 
TBeEPAOH UaCTHIUb! OarosapA YBeJIMYeHHIO KOHUeHTPaluuH WM YMeHbIWeHHIO TOJ- 
ILMHbI COJIbBaTHbIX OG6om0UeK. K MOMeHTY OKOH¥YAHHA 3JIEKTPOXHMHYECKOTLO 3a- 
KpelJleHuA TpyHTa e©O CTPYKTYpa HOCHT KOaryJIAWHOHHO-K PHCTaJIJI 3 alHOHHbIV | 
XapakTep, IPH¥eM MPOUHOCThb U YHCIO CPOCTKOB TaKOBO, YTO OHH OOecMeyuBalO? 
HeoOpaTHMoe H3MeHeHHe CBOHCTB rpyHTa. OHako yNpoOuHeHHe CTPyKTYPbI Ha 
9TOM He 3aKaHUNBaerca. XOTA WH MeWIeHHEee, YeM B Tpollecce 31eEKTPOXUMHYEC- 
KOrO 3aKPelJIeCHHA, MPOHCXOANT JaibHelilee MpeBpalleHue KOaryJAIWMOHHbIX 
cBaA3sel B KDPHCTaJIJIM3all\HOHHBIE. 

XUMMYEeCKAA CYIIHOCTh OTMCYCHHDIX ABJICHHH, Kak MOKa3aJIM UCCIeqOBaHUA 
K. Ougeasa (°) u B. B. Toncronatosa (*), 3akm104aeTCA BO BTOPHUHbIX PeaKIHAX, 
B pe3yJIbTaTe KOTOPbIX B KaATOAHOM 30He OOpa3yIOTCA KapOOHAaTb! KaJIbUUA HW Mar- 
HHA, a B AHOJHOK 30HeE — CJIOXKHbIe COM aJIIOMMHHA HW *Kele3sa B COCTOAHHN Me- 
PeCbILNeCHHbIX PacTBOPOB. 

Pocr KpuCTaJIIOB STHX CONeH H OOpas0BaHve KPUCTaJJIMYeECKHX CPOCTKOB 
IeMeHTHPyeT TPyHT, OOYCIOBINBaA MOCTeMeHHOe HeOOpaTuMoe HapactaHne ero 
TipouHocTH. 


JIleHMHTpaycKuH MHCTHTYT HH2KeHEpoB Ilocrynuso 
KeMeSHOMOPORHOTO Tpancnopta 13 XII 1957 
um. B. H. O6pasnoza 


UHMTHPOBAHHAS JIMTEPATYPA 


*T. H. Kun k uu, COopx. tp. Jlenuurp. uucr. wx. xex.-Jop. tpaucn., NM 150, 72 
(1956). ? B.®. Peabros, JI. B. Hopuxos, Vas. Bceecow3n. HayaH. ucca. HHCT. 
rugpotexu., 31, 177 (1946). % 5B. B. Toncronaros, Tloupopenenne, Nt 8, 67 (1940). 
4 Tl. A. PeOuuHgep, Tp. Copenl. 10 uHxeHepHo-reomormyecKuM CBOLICTBaM TOPHEIX TOpor, 
1, 1956, ctp. 31. ® K. Endel, Die Bautechnik, 18, 226 (1935). 
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Jlokzxann Akanemun HayrK CCCP 
1958. Tom 120, Ni 4 


FEOJOrHA 


M. H. TPAMM 


OB AKUYAPbIWIbBCKUX WH AMLIEPOHCKHX OTJIOKEHHAX 
B HH30BbAX p. AMY-]JAPbU 


(ITpedcmaeaeno axademuxom J. B. Haauexuneim 13 IT 1958) 


B pa6ore (*) coo6ujasiocb, uTo ceBepHee Hosoro Kapa-Y3axka (cepepHaa Yactb 
SOBPeMeHHOH embTbI p. Amy-Jlapbu) B CKBaxKuHe ObluIH OOHapyXKeHbI Ceppie 
PIMHbI C MHOrouNCeHHbIMH Avimactra, a Takxe Potamides n Clessiniola pole- 
jaevi. C STHMH HeCOMHEHHBIMH aK¥aPblWIbCKHMH OTJIOXKeCHHAMU ObWIM OObeIH- 
JeHbI OCaJIKH C MUKPpOayHOH OcTpakO, BepXHeMJIMOWeHOBOrO KacnHicKOrO O6- 
1HKa, JaJIbHellee H3yYYeHHe KOTOPHIX NOKa3aJlO, UTO B JeliCTBHTeIbHOCTH OHH 
IPHHaieKaT alllepouy. 

B HacTOAMeM COOOLIeEHHH H3JlaraloTCA YTOUHeHHbIe CBeLeHHA O pactpedese- 
AMM ak¥aPblIbCKHX HM alllepOHCKHX CIOeB B HH30Bbax p. Amy-Jlappu. 

Aku¥Yarbadbckue CON. Ocak akuarblibcKOrO BO3pacTa BCKPBI- 
[bl TOJIbKO OHO CKBaxKHHOH, Tpo6ypeHHow B 1951 r. A. B. BactoruucKxoi B 
25 KM CeBepo-3anayHee Taxta-Kynpipa (ipumepuo 43°08’ c. m. u 60°05’ B. 7.). 
37feCb OJ, MOKPOBOM aHTpororeHa B HHTepBasie ryOuH 41,00—61,50 m (ormer- 
ku OT +25,00 no +4,50 mM) ObIuIM BCKPbITHI PIMHbI Cepble C rOyOOBaTbIM OTTeH- 
KOM, HHOPla 3eJIeHOBaTO-Cepble, CJIOHCTHI€, H3BECTKOBHCTbIe C MHOXKECTBOM Pa- 
<OBMH MOJIocKoB Avimactra subcaspia Andrus., A. aff. venjukovi Andrus., 
A. cf. inostranzevi Andrus., Avimactrasp., Potamides caspius Andrus., Cles- 
siniola polejaevi Andrus., Clessiniola sp.*, c ocrpakoyamu Cythere gubkini 
siv., Loxoconcha laevatulaLiv.,L. akzshagilika Man. in litt., Cyprideis den- 
ifera Man. in litt., C. littoralis (Br.), Limnocythere quadrata Man. in litt., 
Zucypris puriformis Man. in litt. Kak mouiocku, Tak M OO/bIUMHCTBO OcTpa- 
oO, MpelcTraBJIeHbI XapaKTePHbIMH akUarbWIbCKHMH (POpMaMH. OTHMH JaHHbIMH 
10Ka OF PpaHHUMBaloTCHA BIOJHe JOCTOBeEPHbIe CBeCHHA OO aKYALbIIbCKUX COAX 
; HHSOBbAX p. Amy-Jlappu. 

BepoaTHo, K aK¥arblJly OTHOCATCA Tak2Ke Cepble PIMHbI, BCKPbITbIe B HHTeP- 
sane 30,10—57,80 m ckBaxKHHOH, pacnowoxeHHOH B 19 km ceBepHee Mpebl- 
lyujelt. BooOnye *%e MOXKHO OlaraTb, 4TO OoubIlad 4YacTb akUarblla Oblva 
THUUTOKeHA Wepel, HaKOMJIeHHeM CJlOeB allllepOHCKOrO BOspacta. 

Umeroumxca JaHHblx BHOHe JOCTaTOUHO, YTOObI YTBePKLaTb, UTO B OOMACTb 
[M3OBb IIPOHHKaJI 3aJIMB aKYAPbIIbCKOTO MOpsA. CoeMHAJICA JIM OH C OCHOBHBIM 
fopcKuM OacceliHom yepe3 BepxHey360Hckuu KOpHOp UM Yepes MPOMB, Mpo- 
feraBlUM BOCTOUHee,— HaM MlOKa HeH3BeCTHO. 

Anwepouckue caon. Jo nocnequero Bpemenu OblIO u3BeCTHO, 
TO alllllepoHCKue OTJOx%KeHUA MpucyTcTByioT B CapbikaMbIIICKOH BilatHHe, B 
\palbckoli BMagqune (ocTpoB Jla3apeBa) H B palione MunOylakcKOW KOTJIOBH- 
ot (1, 7, 8, 1), re ocaqKM 9TOFO BOspacTa BCTPeyaIOTCA HeMOCPeACTBCHHO Ha 
[OBePXHOCTH WJM BCKPbIBAaIOTCA B HerTyOOKUX Wypdax. , 4 

Bypenue, mpouspoqupiteeca Y30eKckol rufporeoornyueckou SKCHeAHIMeH 
1951—1954 rr., mo3B0.1M10 yCTaHOBHTb, 4TO alllepOHCKHe OTOACHHA INMPOKO 
a3BUTbI B HH30BbAX p. Amy-Jlapbu, B Mpefemax ee ApeBHeH H COBPeMeHHOH 
eibT. Ha yKa3aHHOM MIpocTpaHCTBe MOpOAbI allWiepOHCKOrO BO3pacTa CKPbITHI 
Ol TOMMeH AHTPOMOFeHa MOL[HOCTHIO B HECKOJIbKO JeCATKOB METPOB HM 3aseratoT 


* Onpegenenun A. I. Q6epsuna. 
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B Yr yOMeHUAX SPO3HOHHOTO Pedbetba, BbIPAaSoTaHHOTO TaBHbIM OOPa3oM B a 
JIOWKCHHAX Madleorena. 

OcadkU allllepoHa MpedcTaBsIAIOT TOJIMY HeMOCTOAHHOM MOLHOCTH (OT I 
30 85 M wl Ooulee), CuIOXKEHHYIO NeCKaMH H PbIXJIBIMM MeCuaHHKaMH, OKPaleHHbh 
MM B 2KeJITOBaTO-OypbIi, *Ke/ITOBaTO-cepbI, pee CepbiIlt UBeT C MOAYMHEHHDIM! 
JIMH30BHHbIMH TWwiacraMu Cepbix rin. IlocaeqHue HepeAKO 3HauUTeJIbHO pasty 
BaloTCcA B MOULHOCTH, AOCTHrad pH 9TOM ABYX-TpeX JeCATKOB METPOB. 

[panna aliiepoHa C MOKPbIBalOWMMMH MX MOJIOAbIMH aHTPOMOTeHOBBIM! 
MeCYaHO-rIMHHCTbIMH OTJIOXKCHHAMH B OOJIbINMHCTBE CJLY4aeB MOKeT ObITb MPOBE 
JieHa JIMIIb YCJIOBHO. 

Cy 10 WMeIOUIMMCA JaHHbIM, NOJOWBa alllepona (BCKPbITad HeEMHOTHM! 
CKBayKHHaMH) MOHM2KaeTca B cTropoHy ApasbckoH BMaMHbI WM MpekcTaBlAe 
BeCbMa HepoBHY10 NoBepxHoctb. B 10 km BocrouHee KiaqOunja Bana-Aysue & 
oTMeTKa paBHa —15 m; B 9,5 Km K tory OT BosBblleHHOcTH Mrxkpip nogollBa 
BCKpblTa Ha OTMeTKe — 35 M; B 4 KM CeBepo-3allaqHee Taxta-Kynbipa NOOB: 
uMeeT oTMeTKy — 20,6 Mm; B cpeqHel uacTu ypounuia Ep-Bbypyu mojoliBpa BCKpb 
Ta Ha oTMeTKe —43 M, TOFa KaK 3][eCb Ke, HO OMx%Ke K UMHKY YcTb-Ypta, & 
OTMeTKa paBHa —10,5. B Oomee 1OxKHDIX YUACTKaX MOOIIBa alllIepOHCKHX OT 
JIOWKeHHH MeCTaMH yCTaHaBJIMBaeTCA Ha OTMeTKax +11 m (5,5 Km ceBepo-3anaz 
nee Ky6a-Tay) umu +13 m (5 km toro-BoctouHee Llepat-Kaa); oHaKO B pa 
CKBaxKHH, IpOOypeHHbIX B patioHax XuBbI uM TypTKY1A, Ta NOOWBAa He BCKPHIT 
IIpH oTMeTKax 3a601 —l10 Mu —15 M. | 

Mouuocrb OcaKOB allllepoHa He BCerla MOXKeT ObITb ONpeseeHa C HeEOOXxG 
JMMOH TOUHOCTbIO H3-3a HeoNpeweeHHOCTH FpaHHIbl C MOKPbIBaIOULUMU OT 
2KCHHAMH. SHAYCHHA MOU[HOCTH HCIbITbIBaIOT Tak Ke KOMeOaHHA B CBA3H C TeM 
yTO, KaK MOKa3aHO Bbillle, TOJIUa 3aleraeT Ha HEPOBHOH MoBepxHocTu. B ypa 
umme Ep-Bbypyy 9TH 3HayeHuA MeHaioTca oT 31,7 m (61H3 4uHKa) JO 52,5 
(cpeqHaa uacTb ypounma). K cepepo-3anany or Ky6a-Tay Kk alliliepoHy BO3MO02 
HO OTHECTH TOVJILLY MOUHOCTbIO TOKO B 18 Mm. B palionax XuBbl uw Typrkya 
MOIIHOCTb, BEPOATHO, MocTuraeT 85 m H GOoulee. 

IlpunaqiexHOCTh PpaCCMaTPHBaeMbIX OTJIOXKeHHH K allllepOHCKOMY APyc! 
WOKasbiBaeTca TulaBHbIM OOpa30M TpHcyTcTBueM MUKpOdayHbI ocrpakoy. Ik 
CileqHve OblwId OOHaPy2KeHbI B pATe CKBaxKHH, MpOOyPeHHbHIX B Pa3HbIX MYHKTa 
HW30BbeB p. Amy-Jlappu. | 

B CKBaxKHHaX, IpoOypeHHbIX BAOIbUNHKa YCTb-Y pTa, K CeBepy OT yPOUHUL 
AfiOyrup, Ha rviyOunax 56, 73,8 u 92 m BcrpeyeHb! ocrpakospl Cytheries ae 
convexa Liv., Cytherissa ex gr. bogatschovi Liv., C. cascusa Man. in litt. 
Cythere aff. variabiletuberculata Schw., Cyprideis littoralis (Br.), C. toros 
(J.), Limnocythere aff. inopinata (Baird.), L. fontinalis Schn. in litt., 1 
pomosa Man. in litt., Ilyocypris. 

B ypounuje Ep-Bypyns Tpex ckBaxKuHax B HHTepBaslax rayOun oT 50 yo 102: 
B pxAfe MpocioeB oOnapyxexbiCytheries pseudoconvexa, Cytherissa cascusé 
C. ex gr. bogatschovi, Cythere aff. variabiletuberculata, C. remissa Liv. vat 
nov., C. cf. quinquetuberculata Schw., C. ex gr. cellula Liv., Cyprideis torose 
Ch littoralis, Limnocythere pomosa, L. ex. gr. vara Liep. in litt., Candon 
candica O. Mill., Ilyocypris, Eucypris, dopamunudeps: Elphidium, Rotalic 
Nonion, a Takxe Dreissensia. 

B 9,5 Km kK Wry OT Bo3sBblileHHOcTH Mrkpip mexay ryOunamu 74 u 95_ 
YCTaHOBJIeH CXOAHBIM KOMIMVIeKC OCTPaKO, B KOTOPOM IipucyTcerByIor Takxe Cy 
there minuta Man. in litt. var. nov., C. aff. sincera Man. in litt.,C. unicorn 
Schw. var. nov., Loxoconcha, Candona angulata G. Mill., a raxxe menky 
racrponoyp Tuma Clessiniola. 

B 18 xm x wry or Kyutkana-Tay wa ray6unax 40 u 58 m ocrpaKkojnl 06H: 
Py2KeHbI B HeOONbUIOM KONMYecTBe (Cythere sp., Limnocythere, Cypride 
littoralis). 

B ckBaxkuHax, WpoOypeHHbIX BOCTOUHee, a HMeHHO K tory oT Beb-Ta\ 
“OCTpakOJ[bI, BCTpeyeHHble B HHTepBasle 50—70 M, OOpa3yroT BecbMa OeMHYI0 acc’ 
HallMi0, B COCTaBe KOTOPOH NpeoOMadator MpecHoBosHHIe semenTE! (Limmn 
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cythere tenuireticulata Suzin., Cyprideis littoralis, Ilyocypris, Eucypris), 
a COMOHOBATOBOAHbIC IJICEMECHTHI MpeACTaBJeHbI TOMbKO Cythereis pseudoconvexa, 
Cytherissa cascusa. 3yecb xe BOHOL u3 CKBaXKUH (19 km toro-1oro-BocTouHee 
Taxta-Kynbipa) Ha rryOune 70 m mpucytetBylor MomiocKH Corbicula flumina- 
lis Mill. var. apscheronica Andrus., Melanoides apscheronica Andrus. 

K toro-BocToky oT quHHu rT. HyKyc — BosBbllleHHOocTS Ty3-Kaip u yo wu- 
porb! Talay3a B HeCKObKUX CKBaxKUHAaX Ha OTMeTKax or —7 Jo +30 M BCKDPBITbI. 
Mpociou ¢ ocrpakogamu (Cythereis pseudoconvexa, C. cf. conquista Man. 
in litt., Cythere sp., Cytherissa naphtatscholana Liv., Loxoconcha sp., Lim- 
nocythere dilluvialis Man. il litt., L. fontinalis, L. pomosa, Cyprideis litto- 
ralis, Caspiella sp., Eucypris, Candona, Ilyocypris). 

Ene Jasee kK ro-BocToKy, Ao Xa3apacna, ocayku mpuoOperaior noun 
HCKJNOUMTEbHO NecuaHbili XapakTep, H B HUX OOHaPYKUBAIOTCA TOKO Mpec- 
HOBOJHbIe OCTpakowb. B 30 km BocTouHee r. XuBbI Ha ryOune 99,5 m BcTpeueH 
o6mo0moK Dreissensia. 

liz nepeyuceHHbIX OPraHHYeCKHX OCTaTKOB ocrpaKoyb! Cythereis pseudo- 
convexa, C. conquista, Cythere variabiletuberculata, C. quinquetuberculata, 
C. cellula, C. unicornis, Cytherissa bogatschovi, C. naphtatscholana (sce co- 
JIOHOBaTOBOJHbIe «MOpCKHe» Copmbl), Limnocythere tenuireticulata (mpecuo- 
BOJHad (lopMa) M NpecHoBogHbIe MowaocKu Corbicula fluminalis var. apschero- 
nica, Melanoides apscheronica o6buHEIB amieponcKux oTjoxeHuax TIpuKkac- 
muickoH o6mactu (* °,°,1°). 

B cBA3H C STHM HEOOXOJMMO OTMETHTH, UTO BECbMa CXOJHDIM KOMIIEKC OCTPa- 
Ko, (Cythereis pseudoconvexa, Cythere aff. variabiletuberculata, C. remissa, 
C. ex. gr. unicornis, Loxoconcha sp., Cyprideis littoralis, Limnocythere po- 
mosa, L. dilluvialis) ycranopneH Hamu Takxe B alllepOHCKHX OTMO2%KeHHAX 
Kanpiiap-Ksipa (Cappikambllickad Blaquna; Matepuasp Bb. Tl. Xalipyanuna). 

XapaKkTep OTJORKeHHH H COCTaB (PayHbI MO3BONAIOT CUUTATb, UTO B alllepou- 
ckOe BPeMA Ha MWIOMAaLH HH80BbeB PacMOJlaraJIcA CHJIbHO ONPeCHeHHbIli MeJIKO- 
BOJHbIM OacceHH, yCeAHHbIM MHOFOUMCJICHHDIMU OTMeJIAMH. OToT Gaccelin, ouep- 
YHBaBLIMUCA B pelesax peBHell HW COBPemeHHOM JembT p. Amy-Jlappu, MOxHO: 
UMe€HOBaTb XOPe3MHHCKUM O38ePOM-3aHBOM. Ha 3atiaye W Ha CeBepe OH CoesH- 
HAJICA C BOMOemamu Capbikambilla u Apasia, a Ha BOCTOKe rpaHuuN C BOJOeMOM 
3analqHou uacru Kpi3pwi-Kymos, Joxoqusuium 20 Mun6yaakcKoM KOTJIOBHMHBI. 
BecbMa BO3MOXKHO, YTO COOOIIeHHe MCKAY YKa38aHHbIMH BOAOeMaMM ObWIO CpaB- 
HATeJIbHO CBOOOsHbIM. Bce BMecTe OHM COCTAaBAIM Tpyuny BHYTPeCHHHX BOJO- 
€MOB, MMeBIUMX 3aTPYTHeEHHOe COOOMIeHHe C OCHOBHBIM alllllepOHCKMM Oaccel- 
HOM, pacnoviaraBiuMMca B OOsacTH Kacnna. 

O6usme TeppHreHHOorO MaTepHawla B alllepOHCKUX OTVJIOXKCHHAX HH3OBbEB. 
CBUJETEJIbCTBYIOT O CYIIeCTBOBAHHM 3HAYMTeJIbHbIX PeUHbIX IOTOKOB, NMTAaBLUMX 
Xopesmulickoe O8epo-3aMB. STO MOATBepxaeTCH Tak2Ke OOJIIMM KOJIMYe- 
CTBOM IIpe€CHOBOJHBIX 3JIEMeHTOB B COCTaBe OCTPaKOOBOM dayHbl. 

ColeHOcTb yKa3aHHbIX BOJOeMOB Oblia pasM4uHOM. Ha ocHOBaHHH aHa- 
usa cbayHbl MomrockoB H. I. JIynnopyim u A. I. Q6epsunbim Obi CcAesaH 
BbIBOJ, YTO BOJOeM CapbiKaMbIIICKOM BNaWHbl OOJlalas Coble COJeHOCTLH, 
uem BOfoem ApavipcKol BiafuHbl (’). XapakTep ocTpakoJoBol PayHb! M03BoO- 
AeT CUHMTATb, YUTO XOPe3MHHCKHH BOROeCM HMeJ COJIEHOCTb, MPOMexKYTOYHYIO 
MexK]y couleHocramu CapbikambilicKoro HM ApaJsbcKoro BOOeMOB. 

Cy 10 TOMY, YTO HaHOoMee YaCTO COMOHOBATOBOMHbIe FJIeCMeHTbI OCTPako- 
MoBou cdbayHb! BCTPeyaloTcH 3allaHee MepufMaHa KytKaHa-Tay, MO2KHO T0Jla- 
rath, UTO 3allayuad uacrb Xope3mulickoro Boyoema (or MepuAvana Ky wKaHa- 
Tay Qo unnka Ycrb-Ypra) oOsafala Oouee BbICOKOM COMeHOCTbIO, YM BOCTOY- 
Has. 

IlocmeqHee HaxoUT CBoe OOSACHEHHE B TOM, TO C 1OrO-BOCTOKa (co cropo- 
nbl Tioa-Myrona) uc BocToKa (co cropoub Taxta-Kynbipa) BlawaiM KpyMHple 
peunble aprepun (IpeBHHH SepaBllaH u ApeBHAA Cpip-Jlapba), MpousBosMB ine 
MOLIHOe OlNpecHsromlee leHCTBHe. 

IIpeacraBsiner HHTepec BOMpOC O COOOMIeEHHH BHYTPCHHHX BOAOEMOB C Kac- 
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nulickum Oaccelinom. A.C. Kecp (*) orpulaeT BOSMOXKHOCTh TAKOFO COOOMeHHA 
CuHTad, UTO allllepoHckaad cbayHa Oblwia 3aHeceHa ClOJja WaCCHBHbIM MyTeM H UT 
yepes Bepxuey3OolckHH KOpHOp MpOHHKaJl OAMH H3 PyKaBOB Amy-Happu, 
MMTaBluMH CapbiKaMbILUIcKoe o3epo. | 

U3n0x%KeHHble HaMH (aKTbl MOKa3bIBaloT, YTO peyHOe MHTaHHe BHYTPeHHU 
BONOeMOB MPOHCXOLH0 C BOCTOKa HW 1OFO-BOCTOKA, HM IPHBOAT K BbIBOLY, UTA 
coo6menne c Kacnuem, XoTa H BeCbMa 3aTpyAHeHHOe, HMewO MecTo. HaOmtojato- 
uleeca OOulee TOHM2KeHHe COJeHOCTH OT CapbIKaMblllla Ha BOCTOK UM CeBepO-BO- 
CTOK MO3BO/IAeT MpesMosaratTb, YTO HMeHHO K CapbiKaMbIlly MOAXOAMI MpOJIMB, 
10 KOTOPOMY BOJ[bI alliiiepoHcKoro Kacnuiickoro OacceHa MOrIM MHOra Mpo- 
HUKaTb BO BHYTPpeHHHe BoOembI. [IpomuB mor mpoxofuTb no TeppuTopuu Bepx- 
Hey30oHcKoro KopHylopa. 

CyjecTBoBaHHe allliepoHckoro XoOpe3MHHCKOrO BOMOeMa, OCaKM KOTOPOrO 
BCTPCUCHbI HEKOTOPbIMH CKBa2KHHaMM HeMocpesCTBeHHO Y YHHKOB Ycrb-Ypra,, 
CBUJeTEIbCTBYeT O TOM, UTO 9POZHOHHAA BMatuHa HH380BbeB Amy-Jlappy, c ovep-- 
TAHHAMH, OJIM3KHMH K COBPeMeHHbIM, a Takxke UMHK YcTb-Ypta uM OCTAaHILOBbIe} 
BOSBbIILMeHHOCTH, HOKPbITbIe OCaKaMH MOPCKOFO MHOLeHa, CYWLeCTBOBaJIM K Ha-; 
yaJly alliiiepoHckoro BpeMeHH. B OCHOBHOM OHH ObLJIH CPOPMYJIMPOBaHb! HECKOVIb- | 
KO paHbile —B J\OaKUarblibcKOe BpemaA. 

B 3akuiioueHHe MpHHOcuM uCcKpeHHio1 OarogapHocth A. B. BactornucKkon, 
II. M. Kapnosy, JI. UW. Keannuoit, II. M. Caewuuxosy, P. I]. Teyw, B. B. To- 
woKOHHUKoBy UB. M. Domuny, MaTepHaJbI KOTOPHIX JlerJIH B OCHOBY HaCTOALLe- 
ro cooOmenusd, a Take A. I. D6epsuny, yTOUHUBIeMy Hall OMpeeieHHA aK- | 
WUarblIbCKHX MOUJLJIIOCKOB. 


Vucrutyr reonoruu Tlocrynuao 
Axkajemuu Hayk Y3CCP 6 II 1958 
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PEOJOPH A 


B. A. TPOCCTEHM 


PA3PE3 3ONEHA T1O0 p. FYBC (CEBEPO-3ATMAJHbIM KABKAS3) 
(ITIpedcmasaeno axademuxom J. B. Haauekuneim 24 II 1958) 


Paspe3 90lena 0 p. Py6c mpexcrapaser ocoOnili uTepec moTomy, 4TO Ha 
ceBepo-3alaqHom KaBkase STO eHHCTBeHHDbIM pa3spe3, B KOTOPOM 3a@uKcupo- 
BaHbl HYMMYJIMTOBbIe H3BeCTHAKH. HyMMyJINTbI 3feCb OTMe¥aJIMCb HM paHblle, 
OJHaKO HH TOUHOe HX CTPaTHrpatuyeckoe NOMOReHHve B Paspese, HH BUOBOM 
COCTaB, a CJleAOBaTeJIbHO HW BO3PaCT BMEeINaIOWMX OCaKOB, He ObWIM H3BeCTHBI. 
Hamu B noculeqHee BpeMa Obl U3YYeH STOT Paspe3, H MOMYUeHHDIe JaHHbIe v3va- 
TaioTcA HKe. 

Paspes pacmouioxkeH B Mpefestax camoli craHutibt Bapakaescxoh. Usyuenue 
MpekpacHo oOHapyxKeuHoro yuactka p. y6c B palione coKO-mopcoBoro 3aBosa 
3aTPYAHAeTCA MHOFOUMCJICHHbIMH MeJIKHMM HapYyWeHHAMM, pa3JleJIATOULUMU 
paspe3 Ha OTJeJIbHble OJOKH, OHAKO MOCMeENOBAaTeJIbHOCTb HallaCTOBaHHUA Jler- 
KO yCTaHaBJIMBaeTCA, TaK KaK B Kab OOK OObIUHO BxoJAT 2—3 CBUTHI. 

KoHTakT C MOACTHIaIOWMMH 9OWeH CJIOAMH He OOHaxKeH. Bauxalimee 06- 
Ha2KeHve BePXHeroO MeJla HAXOJHTCA He MeHee, 4em B 500 M oT paspe3a. Takum 
o6pa30Mm, BOMpoc O MpHCyTCTBUH B pa3pe3e MaseoleHa OCTaJICA HepellleHHbIM. 

Pa3pe3 MOXKHO pa3jJleIMTb Ha YeTbIPe CBUTHI. 

Camaat peBHAA U3 HUX OTBeUaeT HH3aM CpeHero 9OWeHAa H CONOCTAaBAeTCA 
Cc KyTaucckou cBuTOH SanagqHon Ky6anu. Ona mpescTaBseHa 3e/1eHbIMH TlayKO- 
HMTOBbIMM leCuaHHKaMH, 3eJICHbIMH MeCYaHHCTbIMM MepreJIAMU MU Ooulee CBeT- 
JIbBIMM, 3CJICHOBaTbIMH TWeCuaHHCTbIMH W3BeECTHAKAMH, YePeNyYIOULMMHCA uepes 
0,15—0,20 m. B onncanubix nopoxax Bcrpeyenpt Rhabdammina cylindrica 
Glaessner, Spiroplectammina carinata (Orb.), Clavulina angularis Orb., C. 
szaboi Hantken, Marginulina fragaria Giimbel, Marssonella indentata Cush- 
man et Jarvis, Nodosaria ex gr. elegans (Orb.), N. ex gr. obliqua L., Cristel- 
laria laticostata Tutkowsky, C. bacillum Defrance, Lagena ex gr. scalarifor- 
mis (Williamson), L. ex gr. plumigera Brady, Dentalina sp., Bulimina sculpti- 
lis Cushman, Globigerina triloculinoides Plummer, G. pseudococena Subb., 
Globorotalia aragonensis Nuttall, Acarinina pentacamerata (Subb.), A. tri- 
plex Subb., Anomalina sp., Cibicides midwayensis (Plummer) u pplOpu ocraTKu 
(onpegenenua H. H. Bopucenko). BuguMad MOUIHOCTh Nopok B oOHaKeHHH 
oxono 7,0 M. 

Bpillle 10 paspesy cmef~yer Mauka OesbIX HYMMYJIHTOBDIX H3BeCCTHAKOB, Ue- 
PeNYIOMUXCA C PbIXJIBIMH 3e/IeEHOBATHIMH TlayKOHUTOBbIMH TecuaHuKaMH H aJleB- 
POJIMTaMH WM MWJIOTHBIMM 3eJIeHbIMH TlayKOHHTOBbIMH MepreJAMH. 

[Inacrbl HYMMYJIMTOBbIX H3BeCTHAKOB JoxosAT Jo 0,40 M, a pasMeAIOlMe UX 
nopozb Zo 1,00—1,50 m. 3 usBecruakoB onpeseseHbl Nummulites murchisoni 
Brunner, N. irregularis Deshayes, N. nitidus de La Harpe, N. globulus Leyme- 
rie, Discociclina archiaci Schlumberger, D. pratti Michelin, Asterodiscus stel- 
la Giimbel, A. stellatus d’Archiac, A. pentagonalis Schafhauth (onpeyenenus 
O. Oxponepuze). ' 

B mpocmoax MepreseH BCTpeualoTCA HW MeJIKHe KOPHEHOKKH: Spiroplectam- 
mina carinata (Orb.), Clavulina szaboi Hantken, Cristellaria laticostata Tut- 
kowsky, Nodosaria bacillum Defrance, Vaginulina mexicana Nuttall, Margi- 
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nulina sp., Uvigerina pigmea Orb., Globigerina pseudococaena Subb., G. tri- | 


loculinoides Plummer, Globorotalia aragonensis Nuttall, Acarinina pentaca- 
merata Subb., A. crassaformis (Galloway et Wissler), Cibicides midwayensis 


(Plummer), Cibicides ungerianus (Orb.), Anomalina grosserugosa (Giimbel), - 
HYMMYJIMTbI H HIIbI MOPCKUX exkeli (onpeqenenua H. H. Bopucenko). Momnocrb © 


HYMMYJIHTOBOH CBUTbI JOXOLUT HO 5,0 M. 

TaKHM O6pa30M, MOXKHO CUMTaTb JOKa3aHHbIM, YTO CpefHeZ0MeHOBble (10 
3aksr0ueHuIo O. Oxponepua3e) HYMMYJIHTbI BCTpevalOTCA COBMECTHO C MeJIKUMH 
KOPHEHOXKKAaMH, XaPaKTePHbIMH AJA KYTAMCCKOM CBHTbI SanagqHonw KyOaun, 
YeM OKOHUATeIbHO YCTaHaBJIMBaeTCA BOSpacT MocesHeH. 

Cuenyrourel CBUTOM B paspe3ze ABJIAeTCH KYMCKaAd. XOTA KOHTaKTa ee C NO]- 
CTHJAaIOWMMH CIOAMH He HaOmOfaeTca, OHaKO MbI CUMTAeM, YTO aHaJIOFOB Ka- 
JIyYXKCKOH WM XalbOKeHCKOH CBUT B paspese HET; K 3TOMY BOMpocy Mbl BepHeMCA 
HWKe. 

Buumble HU3bI KYMCKOH CBUTbI MpekCTaBJIeCHbl KOPHUHEBLIMH OHMTYMHMHO3- 


HbIMH M@JIKOOCKOJIbUaTbIMH M3BeECTKOBHCTbIMH TvIMHaMH, COep*KalluMH MeJIKHe | 


letaruyeckue dbopamuHudeppl, Zo 10,0 om. 


Boilie ceqyer MeTpoBbIt MacT APKO-3eeHoro PbIXJoro rpyOosepHUCTOrO | 


mecuaHuka (rpaBeluTa), coepxKatlero OOWIbHY1O (ayHY HYMMYJIMTOB HU MeJIKUX 


tbopamuHHdep B MepeoTsOxKeHHOM cocTosHHH. Syecb Bcrpeyentt Nummulites | 


murchisoni Brunn., N. irregularis Desh., N. globulus Leym., Discociclina 


archiaci Schlumb., D. pratti Mich., D. scalaris d’Arch., Asterodiscus stella | 


Giimb., A. stellaris d’Arch., A pentagonalis Schafh. (onpefenenua O. Oxpo- 
nepuy3e), a Takxxe Marssonella indentata (Cushman et Jarvis), Spiroplectammi- 


na carinata (Orb.), Clavulina szaboi Hantken, C. communis Orb., C. angularis | 


Orb., Heterostomella dalmatina (Liebus), H. gigantica Subb., Cristellaria 
laticostata Tutkowsky, Nodosaria bacillum Defrance, N. guttifera? (Orb.), 
Ellipsonodosaria sp., Marginulina fragaria Giimbel, Gyroidina soldanii Orb., 
Gaudryina sp. Ellipsoglandulina exponens (Brady), Cassidulina caucasica 
Subb., Pullenia quinqueloba Reuss., Bulimina sculptilis Cushman, Robulus 
sp., Eponides umbonatus (Reuss), E. subumbonatus Mjatluk, E. triimpii 
(Nuttall), Uvigerina hispida Schwager, Vaginulina aff. robusta Plummer, 
Globigerina cocaenica Terquem, G. pseudoeocaena Subb., G. triloculinoides 
Plummer, Globigerinella voluta (White), G. micra (Cole), Globorotalia arago- 
nensis Nuttall, G. velascoensis Cushman, G. marginodentata Subb., J. len- 
siformis Subb., Acarinina crassaformis (Galloway et Wissler), A. triplex Subb., 
A. pentacamerata (Subb.), A. pseudotopilensis Subb., Anomalina granosa, 
(Hantken), A. affinis (Hantken), A. mantaensis Galloway et Morrey, Cibicides 
ungerianus (Orb.), C. perlucidus Nuttall, C. midwayensis (Plummer), Ostra- 
coda, Bryozoa, Terebratulina sp., uwteHuKu MOpcKHX WMH MH MIIbl MOPCKUX 
exkel (ompeqeneHus H. H. Bopucenko u O. Oxponepng3e). 

Cy” 0 dayHe, KOTOpasd BKIOUaeT BUI, XaPaKTePHble AIA BCeroO CpeqHero 
30MeHa, MOXKHO 3aKJIIOUUTh, YTO STOT BHYTPHCPOPMaLHOHHbIM TpaBeJIHT CJIO2%KeH 
MpOAYKTaMH Pa3MbIBa CpeHeESOMeHOBHIX NOPOL, BbIpaxKeHHBIX B TOM x%e cpalluu, 
4TO WH B OMMCbIBAeMOM Paspese, T. €. STH NOPOAb! ObWIM pPacnomo*Kewbl rye-TO 
TOOJIM30CTH. 

Benyaetcad KYMCKad CBUTa MauKOM XapaKTePHbIX ONTYMMHO3HDIX Meprevieli 
mMoulHOcTbIO B 15,0 m_ Lyrolepis caucasica Roman., Ostrea ex gr. bawarica 
Munst., Variamussium sp. A., V. longisculum Korob., Amussium sp., Avicu- 
la sp. (=Pteria sp.) (ompezeaenus WH. A. Kopo6xosa), Bolivina sp., Bulimina 
sp., Globigerina apertura Cushman, G. inflata Orb., Globigerinella micra 
(Cole) (onpegesenua H. H. Bopucenko). OOmaa BuyuMaa mouHOcTS KyMCcKOlt 
CBHTbI OKONO 26,0 M. 

CopeptieHHO CoriacCHO KYMCKHe MeprenH MOKPbIBAalOTCA CBeTJIO-3eCHbIMH 
M3BeCTHAKAMM OeJIOTMMHCKOM CBUTHI, NepenoOJIHeHHbIMH CbopamuHudepamu. Bo- 
Jee BbICOKHe COM MpeACTaBJeHbl CBeTIO-3eCHbIMH MePreJIbHbIMH TIMHaMH, 
3ylecb BCTPeuveHbI: Rhizammina sp., Rhabdammina cylindrica Glaessner, 
Ammodiscus incertus Orb., Glomospira charoides (Parker et Jones), Textularia 
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p., Spiroplectammina carinata (Orb.), Saracenaria arcuata (Orb.), Cavulina 
zaboi Hantken, C. communis Orb., Nodosaria bacillum Defrance, N. capitata 
30ll., Cristellaria rommeri (Reuss), Dentalina acuta Orb., Lagena lineata 
yunctata Herron-Allen et Borland, L. plimigeria Woods, Marginulina fra- 
aria Giimbel, Giimbelina globulosa (Ehrenberg), Bolivinoides reticulatus 
Hantken), Gyroidina soldanii Orb., Cassidulina sp., Bulimina aksuatica 
Morosova, B. sculptilis Cushman, Bolivina antegressa Subb., Pleurostomella 
ubnodosa (Reuss), Globigerina triloculinoides (Plummer), G. officinalis Subb., 
3. inflata Orb., G. corpulenta Subb., G. bulloider Orb. var. bulloides Subb., 
3. bulloides Orb. var compacta Subb., Globigerinoides conglobatus Brady, 
3. rubriformis Subb., Anomalina acuta Plummer, A. grosserugosa Giimbel, 
A. velascoensis Cushman, Cibicides ungerianus (Orb.), C. pygmeus (Hantken), 
i[JIbl MOPCKHX eKel, OCTPakKObI, pblObu ocTaTKu (onpeyetenun H. H. Bopu- 
‘eHKO). BuwuMacd MOMHOCTh OesIOrHHCKOH CBUTHI OKOO 25,0 M. 

Ilocu1e 3HauHTeJIbHOrO HeOOHaKeHHOPO yuacTKa B MpaBoM Oepery HaGuw1oMalor- 
A BbIXOMbI WOKOMAaHbIX HEH3BeCTKOBHCTHIX TVIMH MaliKOMCKOM Cepun. 

TakHM O6pa30M, pa3pe3 30leHa p. Ty6c xapakrepu3yerca HalMuHeM Mepe- 
OBIBOB, HEOOJIbIIMMH MOLUHOCTAMH HW Pa3BHTHeM B HH3aX CpeflHero 90leHa HYM- 
MYJIMTOBBIX (alu. OTO HaxXOAHT CBOe OOBACHEHHE, eCIH yuecTb, uTO p. Ty6c 
IpeHupyerT Bocrounyro uacTb Ajypirelickoro NOAHATHA, KOTOPOe B 3OMeHe pa3- 
jenamo Asopo-Ky6anckui u Bocrouno-Ky6anckul mporuopl. 


KpacHogapckuh dusmuan TlocrynH10 
BcecorosHoro HetpTrera30Boro 12 II 1958 
HAYUHO-HCCIIEOBATeMbCKOrO MHCTHTYTA 


Jloxnagp AkajleMuM HaykK CcCCcCcP 
1958. Tom 120, N 4 


M. ®. A3BEJIAA 


HOBbIE JIAHHbBIE O MAJIEOWEHOBbIX CJIOAX 
AJDKAPO-AMEPETHHCKOrO XPEBTA 


(IIpedcmaeaeno axademuxom H. M. Cmpaxoeoim 19 IIT 1958) 


Bero 1oxKu yo OKpawHy SanaqHon [py3unu 3anuMaer ClOm%KHaA CUCTeMAa CKJIa]- 
YaTbIX TOP, HSBeCTHbIX MOR HasBaHHem Ayxapo-MmeperuucKoro xpeOta. Co- 
CTaBIIAA 3allalHy!0 YacTb OOWHpHOTO LOxno-Ipysnnckoro Haropbs, Ha3BaHHblii’ 
xpeOer MporarMBaerca MOUTH B LWHPOTHOM HallpaBJIeHHu, HayMHasdCb Ha 3anase 
ot Geperos Uepnoro mops u ynupascb Ha BocToKe B J[3upybcKuli Maccus (Cy- 
pamckult xpeGer), clyxKanjuli BOAOpa3qemom OacceliHoB pek, Tekyiwux B Uepxoel 
u Kacnuiicxoe mops. Ilpu nporsaxeHuu No 220 km Ad>Kapo-Mmeperunckni xpe- 
Oer NocTHraeT 3HAYUTEMbHOM BLICOTHI (AOCOMOTHbIe OTMETKH MeCTaMH Jo 2500 M), 
MpeBblllad TpaHHly PaciipocrpavHeHHsA JIeCOB M MOAHHMaACb B 30HY aJIbmMMi- 
CKUX JIYTOB. | 

Jlia BbICHeHHA TeouorMueckoH uctropuH Agxapo-MmeperuucKoro xpebra 
BeCbMa BaxKHO YTOUHeHHe BOSpacTa WHPOKO PaciipocTpaHeHHOH B ero Mpedesax 
TYPOreHHOH TOJIIH, MOU[HOCTh KOTOpOoH focTuraeTt 2000 m. B crparurpadu- 
yYeCKOM pa3spe3e, CocraBseHHom b. ®. Meddeprom (1; 8), Bospacr ynomaAHyToil 
TOIULHA aTupyercA Kak MasleolleH, YTO MOATBepxXaercA W paOoTaMu MoceLy1o- 
mux royqop (*%?14), 

OyHakoO HeKOTOPbIe TeOOrH MOYeMY-TO OTHOCAT STY TOJILY K HWKHeEMY 
cpeqHemy 20neHy. C Tako TOUKOH 3PpeHHA HeIb3A CorjmacuTEca. EX mpoTruBope- 
uaT KaK paHee MMeBLUIMeCA JaHHble, Tak HW MaTepHaJIbl, COOpaHHble HaMH IIpK 
MOeBbIX paOoTax, MpoBeseHHIX B 1949—1955 rr. B mpezenax AyxKapo- 
VMmeperuucxoro xpe6Ta (no nopyyeHuio Tpysuedpru), a B 1956 r. — ua Bceli 
TeppuTopuu Sanaquok Tpy3uu (no nopyyexuto Bcecoro3Horo Hay4Ho-HcceloO- 
BaTebCKOrO TeomorMueckoro He(TAHOrO MHCTHTYTA). 

Bo nu30exKaHne JaJibHeHWIMX Pa3HOracHH MbI pelliMIM B HaCTOAMeH cTaTbe 
MPHBeCTH JONOHUTEIbHbIC CBECHHA B MOLTBepxKeHHe MaJleOWeHOBOrO BOspa- 
cTa 9TOrO MOWHOrO Treoworuyeckoro O6pa30BaHHaA. 

HanOouee noviHble pa3pe3sbl OTMeYeHHOH TY*oreHHO-*bHWeBoH TOM ObI- 
JIM HaMM W3yyeHb!l MO rpeOueBoll uacTH xpeOTa HM MO CeBepHOMY efo CKJIOHY. 
B noculeqHem palione, 10 yileibam pp. YKaHarene, XaHucuxaiu, Cynopuc- 
uxamn, JKkuxBea, bypumesa, Terpurese u [p., XOpOWo BUAHO, Kak Hall cbay- 
HHMCTHYCCKH OXapaKTePH3OBaHHbIMH (Inoceramus sp., Belemnitella sp., Echino- 
corys Sp. H Ip.) BePXHeMeJIOBbIMH H3BeCTHAKAMH COrsaCHO 3aleraloT TOHKO- 
CJIOMCTbIe MepreH, apruJJIMTbI WH TydoMmecuaHHKH C MpoMacTKaMu U3BeCTHA- 
KOB. B mepresMCTbIX Nopoyax, 9THX COeB, NO p. YKaHarene (JlanuxyrcKnit 
pation), OblIH HaMeHbI MHOTOUNCeHHbIe PopamuHUdepL!, u3 KoTOpHIx M. B. 
Kauapaba onmpeyenenbi: Pullenia coryelli White, Gyroidina caucasica Subb., 
Eponides trumpii Nuttall, Arenobulimina presli (Reuss.), Bulivina plaita 
Carsey, Ammodiscus incertus (d’Orb.) 4 Glomospira charoides (P. et J.). 
OTOT KOMIWIeKc BHJOB, M0 MHeHHIO M. B. KauapaBa, yka3bIBaeT Ha MasleoleHo- 
BbIM BO3PacT BMeLalOllMX MOpoj. 

B paspese nameoweHa YacTO BCTpeyaloTcH pa3Hble TyOrenHble MOPoOLL. 
Tlopoga, npeycraBeHHad aHe3HTOBbIMH Ty(poreHamu, No omucaHut I. C. Js0- 
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MeHU3e, COCTOHT H3 YIVIOBaTbIX OOJIOMKOB S3dPy3uBHbIX MOpO WH OOJIOMKOB Co- 
BeplWeHHO CBexKerO MHKPOTUHOBOTO MwlaPHOKwa3a; B HeOOJbIIOM KOMHUeCTBeE 
MIPHCyTCTBYyeT CJlerKa OKaTaHHAbIM KBapl. LlemeuT rIMHUCTHIM, Cc HeEOOMbUIMM KO- 
JIMYECTBOM KaJibluTa. Temubili CHIMKaT COBepleHHO oTcyTCTBYer. 

Ilerporpapuyeckaad XapakTepHcCTuKa OHOPO W3 KOMMOHEHTOB Ty(pOreHHBIXx 
Mopoy sToro *Ke paspesa, mo Aannbim T. M. Warupnueuan, caenyromas. To- 
pola MpeHMYlecTBeHHO MpelcTaBJIeHa aBrHTO-IlJlarHOKasOBbIM MOpdupntom, 
OCHOBHaA MaCCa MOPObI FHaJOMWIMTOBad C BKJIIOYCHHEM MHKPOJIMTOB MWlarHo- 
KJla3a MH MMpoKceHa. DenoKpucrabl GeMHO-3eNeHOrO MH OeclBerHoroO Mn- 
pokceHa H, N0-BHAMMOMY, WlarHvokJla3a; NoceqHuH 3aMeuleH KasIbyuTOM. Muo- 
TO PyAHbIX MHHepasics, OeclopAyOYHO PacceAHHbIX B MOpose. 

B omucbiBaeMoM paspese Hall MavleOleHOM, MMeloulem MomHOcTD Zo 120 m, 
BaleraioT HM KHESOIEHOBbIe TIHHbI, MepreiH Hu Ty*onecuaHHKH, CcolepxKaulue 
XapaktTepHyio MayuHy dopamunndep: Globorotalia aragonensis Nuttall*, Ammo- 
discus incertus (d’Orb.), Gaudryina indentata Cushman et Jakob., Bulimina 
semicostata Nuttall u Globigerina triloba Reuss. 

[lameoleHoBble OTJIOXKeHHA, COCTOALIHeE H3 MepreseH, MecyaHHKOB u Typo- 

Opekunl, MoupHocTbio Zo 600 M, xopollo o6Haxkalorcs HB Ooulee OTMaJICHHbIX OT 
JlaHuxyTckoro paloHax, HallpHMep, B Mexypeubu XanHuclxatu uv Bypumena, 
‘Tye OHH HelocpeXCTBeHHO HaJleraloT Ha BePXHeMeJIOBbIe OesIble H3BECTHAKH U 
COsepxKaT XapakTepHY!O MUKPOdayHy, CXOHYIO C BbillielepeuHCcJIeHHON. 
_ K Bocroxy, Heqazeko or J[3upybckoro MaccuBa, B OKPeCcTHOCTAX Ces. 3Ba- 
pe-HynHucu MaseoueHoBble CON, MpelcTaBseHHble TYPOOpeKYHAMH, PaSHbIMH 
‘Ty@onecuaHHKaMH UM MepreJAmH, 3aleraloulue COriacHO Hal BEPXHeMeJIOBbIMH 
‘M3BeCTHAKAMH, OOJIaNaloT MOLIHOCTbIO He MeHee 300 mM. 

CxoHou xe cballueH MpecTaBJeHb!I MaJIeCOWeHOBbIe CJIOW B IOKHbIX YacTAX 
ceBepHoro cK0Ha AjKapo-Mmepetuncxoro xpe6ra. Han6omee nowHble paspesni 
Blech HaOsliogaioTca No pp. XaHucuxasu, Kepmesenta, BaxBucyxatu, Poba3oy- 
wm, Cymica u Ap. 3yecb NaeoleH, OO1ayad MouHOcTHIO Jo 1700 M, BbIpaxkex cbin- 
Weo6pa3HO YepeRyOULMMHCA CJIOAMH TVIMH, MepresieH, MecCuaHHKOB, H3BeCTHA- 
KOB, a Tak2Ke Pa3HbIMH TYPOreHHbIMH MOPOaMhH, YacTO I1pOpBaHHbIMH MHTPY3uA- 
MH TelUeCHHTOB, NOpupuToB, raOpouAOB U Apyrux ByJIKaHOreHHbIX MOpoL. 

B qaHHOH Tome dayHa NOKa He OOHapyxKeHa. Ho npHHumas” BO BHUMAHHe, 
UTO Ha 1OXKHOM CKJIOHE PacCMaTpHBaemoro xpeOTa B Iipesetax CeBepHoro Oopta 
Axanuuxckow KorsoBuupl (°, 4) Hal sto TONMeH 3ameratoT HMKHEIOLWeHOBHIe, 
OXapaKTePH30BaHHble (ayHOH MepreJ, PIHHbI H TyPomecuaHHKH, MOACTHalo- 
mjue HX CJIOM MOXHO OTHECTH K NawseoweHy. K Tomy *e 3TO NOATBepxKaeTcA 
pacnouIoxKeHveM CBUT B paspese 0 p. XaHUClUXaJH, Pe ITH COM HeMocpeycr- 
BeHHO Jle%KaT MO BbIIMeyNOMAHYTbIMH SOMeCHOBBIMH. 

YunTbIBad HMeIOULHeCA B JINTepaType MaTePHaJIbI H MIPHBeeHHb!e BbIlle TaH- 
HbIe, Mbl IPHXOHM K yOeKJeHMIO, UTO HaJIHUHe MaJIeCOWeHOBbIX OTJIO%KeHHH B 
upemenax Ayxxapo-lmeperuucKoro xpeOTa He MOXeT BbISBaTb BOSpaxKeHUH. 
Toma mpescraBseHa TyoreHHO-MepresucTou cpaltueH uM uMeeT OOMLYIO MOIII- 
HocTb Jo 2000 M, B TO BpeMaA Kak MaJleoleH B CeBepHo yacTu SananHol Ipysuu 
(A6xasua, Merpenua, Paua-Jleuxymu), BblpaxKeHHbli M3BeCTKOBOH dallueH, 
He mpesbiiaer 300 M. 

Ucxoja v3 BCeroO CKa3aHHOFO, MOXKHO 3aKJIIOUHTb, YTO B MaJIeOMeHOBOe Bpe- 
Ma BCA TeppHTOpHA SanagqHou Cpy3un Obiia MOKpbITa MOPeM — BIWIOTb JO 10x- 
HbIX CKJOHOB KaBkascKoro xpe6ra. 

Cy mo XapakTepy oTJIoxKeHHH sTOrO Oaccelina, Ha TeppuTopuH ero pacmpo- 
CTPaHeCHHA TOCMOACTBOBaIM HeO,uHaKOBble usuKO-reorpaduyeckue YCJIOBHA. 
B o61acTH HWKHUX CKIOHOB AyxKapo-Mmeperuuckoro xpeOra BMecTe C HaKOILWle- 
HHAMH OCalouNOrO TeppHreHHOrO MaTepHaJla OTJaraHCb HU NPOMYKTb! NOABO]- 
HbIX BYJIKAHHYCCKUX H3BeP2KeHH, O YEM CBUeTebCTBYIOT TYPoreHHble NOPOAL, 
KOTOpble B HaCTOAMWee BPEMA CIVIOMWb WH PAAOM BCTpeyalorca B 1OKHOK YaCcTH 


* B mpenenax Cesepooro Kapxa3za u Kpbima sta qopMa xXapakTepHa He AA HuxKHErO, 


aA IIA cpemuHero 901eHa. 
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| 
Sanaguoit Tpy3suu. B cepepnoit uacru Gaccelina ocaXOuHbIM Mpolecc mpoTekaF 
B Ooslee CHOKOMHbIX YCIOBHAX; 3}eCb B OCHOBHOM OTJlaraJIHCb Cepble H3BeCT- 
HAKH C 3aXOPOHCHHbIMA B HHX OOJIOMKaMH PaKOBHH. 

Buarojapsx WHTeHCHBHOM BYJIKaHHYeCKON JexATeIbHOCTH 1Ox%KHAaA YaCTb Maeo- | 
WeHoBoro Oaccelina MpecTraBsAda CO6OM HeOMarONpHATHY!0 30HY JWI PasBUTHA 
opraHuyeckoli xH3HH. B TO xe BPeMA B CeBEPHOM HW WeHTPaJIbHOM YacTAX STOTO) 
6accelina, 10-BHAMMOMY, YCOBUSA JIA 2%KU3HH MOPCKHX OpraHH3MOB ObIWIM HOp- 
MamtbHbimMu. B werTpambHo yacrn KomxuycKolt Hu3mMeHHOCTH Ha riyOuHax 
1949—1967 m cKBaxKHHaMH ObIWIM BCKPBITbI JaTCKO-MaJIeCOIMeHOBbIe H3BeCTHAKH, 
coflepxkauHe OOnAbHYIO MuKpodbayny: Cibicides pygmeus (Hantken), Gyroidi- 
na sparksi White, Gyr. soldanyi d’Orb., Eponides trumpyi Nuttall., Ep. 
umbonatus (Reuss.), Pulenia coryelli White, Bullimina inflata Seguen, Glo- 
bigerina bulloides d’Orb., Glob. tuloculinoides Plummer, Gaudryina retusa 
Cushm., Pulvinulinella culter (P. et. J.), 

Unrepecuo oTmerHTb, 4TO B OOeHX YacTAX OacceHHa — Kak B YOXKHOH, Tak 
Mu CeBepHOli — MMe MeCTO HOJBOAHbIe ONOI3HU M OOBalbI (Tua Argille Scag- 
liose, onucanupix (1) 8B Annenunax u Cutuaun B 1956 r. E. Beneo); onn Bcerpe-| 
yaloTCA B OKpecTHocTax cc. Ongxoxeru, Uxyru, Kypsy, axranu, Unnosu 4 
Ip. B BAe KPYMHBIX OOJIOMKOB HM MaCCHBHbIX TIbIO U3BECTHAKOB M TYCOreHHEIX | 
NOpOA, OTOPBAaHHBIX BCMeNCTBHe KaKOTO-JIHG6O TOMUKAa OT OOPbIBHCTOM OeperoBol | 
MIOJIOCHI HJIM 2Ke OT CKJIOHOB NOJBOAHbIX XPeOTOB, KOra-TO CYIUeCTBOBaBIIMX, Kak 
MOXHO MOJlaraTb, B Momoce Iloru — Camrpegqua, Banu — CBupu, Ouamunpe — 
Cyxymu, Kypsy — Jkpapu uw B Apyrux mectTax. | 


Tloctynuso 
24 1 1957 | 
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M. ®. T3nenaaa, Cos. réeom., Ne 1 (1941), § M. © D3penaa, Cos. Hebr. texu., 
Ne 6 (1956), 7M. ®. T3neaaa, Bpz30mncapoma, NeNt 41 u 42 (1956) (Ha rpys. a3.). 
8M. ®. 3penaa. Cou. wpoma, N 9 (1956) (Ha rpy3. a3.). °C. C. Kysnenos, 
Amxapo-Tpuanerckad ckmagquatan cuctema, M3q. AH CCCP, 1937. 1° K. C. Macaos, 
UW. A. Kopo6xos, JAH, 15, N 2 (1937). 4B. ®.Meddmeprt, Tp. Bcecowsn. reon. 
pass. oObegquH., B. 180 (1932). 5B. ©. Meddeprt, tam xe, B. 349 (1934). 135. ®. 
Medeprt, tam xe, B. 304 (1933). 1% A. B. Ynpauos, Teonoruueckaa ucropua 3a- 
naqHok Tpy3uu B TpermuHoe Bpema, Man. AH CCCP, 1954. 
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PEOJOMH f 


M. fO. JIANKHH wu JI. C. TEMHH 


O POJIM YKPAUHCKOLFO MACCHBA B ®OPMKPOBAHHH 
NAJIEOSOMCKOH CTPYKTYPbI lOrA EBPOMEMCKOM YACTH CCCP 


(ITpedcmasaexo akademuxom JT. B. Haauexunoim 17 IT 1958) 


TaBHbIM 9J1eMeHTOM B TeKTOHMYECKOM MlaHe tora Pycckoii naarpopmp 
BbIcTyNaeT YkpawHCKHH KpHCTaJJIMuecKkHH Maccus. A. II. Kapnunckuit (‘), 
a B ocoOeHHoctu B. Jlackapesp (’) HeOXHOKPaTHO OCTaHaBJMBaIuCh Ha 
BDIACHCHHM CTPYKTYPbI STOTO 9eMeHTA, NOCKOJbKY C KHHM TECHO CBASaHO M1pa- 
BHJIbHOe TOHHMaHHe FeoOrMyecKOH ucTopHH iora Poccun» (7). 

Barua bl WccIeqoBaTemeH Ha UpHpody YKpanHcKoro maccuBa pa3JIHUHbl. 
Cormacuo A. JI. Apxanrespcexomy (1), 3TOT MaCCuB ABJIAeTCA OJHUM H3 HaHOosee 
YCTOHYHBEIX MOKeMOpHHCKUX yuacTKoB PyccKxol nuathopmpr. M. M. Terses (14) 
M eo MOCeOBaTeIH CUNTAIOT, YTO MACCHB MpelcTaBsAerT CoOOl AMpo KpynHoro 
TeplmHcKoro auTukauHopua. H. C. Warckuit (1%) rompKo camyw BocTouHy10 
(IIpuasosexyto) yaCTb MaCCHBa paCCMaTPpuBaeT Kak yuaCTOK, MepepaOoraHHbill 
PepILMHCKOH CKJIa¥aTOCTbIO, IPHueM STOT Y4YaCTOK, MO erO MHeHHIO, BMecTe C 
TIPHMbIKalolluM K Hemy JloHOaccom CocTaBJIAeT OCHOBaHHe IIpedrOpHO BUaTHHDI, 
TIPHNOAHATOe B Me30-KaHHosoe. 

Jlo HeaBHero BPeMeHH He ACHDI ObWIH BOMPOCHI, CBA3AHHbIe C MpOMOs2KeHHeM 
‘Ha BocToK YkpaHHCKoro MaCCuBa HM COMpaAxKeHHOrO Cc HM JoHellKorO Kpsx%Ka, 
A CJIEOBaTeJIbHO, TEOTEKTOHHYeCKHe YCIOBHA UX POPpMUpoBaHuUA. ITpoOypeHubie 
B palione Pocropa-Ha-JloHy CKBaxKHHbI Ha HeOO/ bux rryOHHax (Poctos 525 m, 
Kasia, B 30 Km K tory oT Hero, 625 M) HemocpeJCTBeEHHO MO MeJIOBbIMH OTMOXE- 
HHAMM BCKPbWIM KPUCTaIMYeCKHM PyHaMeHT, CJIO*KeHHLIN PpaHuTo-rHelcamMu 
B KpoBJle C KOpOd BbIBeTpHBaHuA. B 69 km K toro-sallay oT cr. Kasna, Hoso- 
MHHCKaad ONOpHad CKBaxkuHa Ha PuryOuHe OKOIO 2400 M yxKe BOlla B AMCIOWN- 
PoBaHHble CaHUbI Maseo30n. Takum OOpasom, B PocroBcKom paloHe ycTaHoB- 
gleHO BOCTOUHOe MposomKeHve YKPaMHCKOFO KPHCTaJIMMYeCKOPO MaCCHBa, KO- 
TOpoe reousHyeCKUMH MeTOaMH MpocdexeHO BIWOTh NO CambcKa. Oror IIpu- 
a30BCKO-CaJIbCKHHM BbICTYM MokeMOpuucKoro (byHaMeuTa, CO cyleqaMu TeplHH- 
cKO MarMaTuyueckol Jeateabuocrs (1,”,°) orpaHuyeH Ha ceBepe CKJaqKaMu 0O- 
HaxkeHHoro JloHewKOrO KpaAx%Ka MW ero NOABeCMHOFO MpOAO2*KeHHA, Ha BOCTOKe 
WM tore — JHCJIOMHPOBaHHBbIM KOMIMVJIe€KCOM NasleO3OHCKUX TOPO, ABJIAIOULUXCH 
OCHOBaHHeM Me30KaliHosolcKoro mMaTdopMeHHoro moKpoBa CeBepHoro Kas- 
Kaga (puc. 1). Ormegennble cKJlaquaTble CTpyKTypbI Maeo3on JonGacca u Ce: 
BepHoro Kapka3a BXOJAT B cocTaB equHO ‘JlonelKo-CeBepokaBka3CKOH rep- 
WHHCKOH oOmacTH (°). 

Bexppirble HesaBHO B peyenax Crennoro Kppima HopoceoBckHMM UM Syl- 
CKUMM CKBaxKHHaMH JHCJIOMMpOBaHHble H MeTaMOpdus0BaHHble MOpOAbl BepXHe- 
TO Mameogod (MpeAMOMORKUTEIbHO KAMCHHOYTOMbHOFO BOBPacTa), AOJZKHO ObITb, 
ABJIAIOTCA IPOMe@2KYTOUHBIM 3BeHOM, CBA3bIBaIOUMM Tloneuko-CeBepoKaBKa3- 
CKY10 OGacTh TepUHHCKOM CKaqyaTocTu Cc replHHuamMu JTlo6py Ku. 

O6uaxenHble B mpetenax JloOpyaxu replunCcKHe CKJaXKH B 3alla-CeBepo- 
3allaqHOM HallpaBJIeHHH, KaK W3BeCTHO, CKPbIBaIOTCA TO MOLHbIM NOKPOBOM 
6omee MOMOLZbIX O6pa30BaHult [IpeqKkapmatcKoro npormOa H CHOBa NOABMAIOTCA, 
OOOrHYB SallayqHbili ckoH YkKpawHCKoro maccuBa, yxe B o6mactu KejmelKo- 
CaufomupeKoro KpaxKa (CBeHTOKUWMUICKHe ropp) (°). 
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B wacrosulee Bpemsa, OarofapaA MaTepHasiam rryOoKoro OypeHHaA, PpaHHlbh 
YkpaWHCKOro KPHCTasIMYeCKOrO MaCCHBa HM eFO CKJIOHOB HaMedaloTcA C HOCTa- 
TOUHOM oOMmpeseseHHocTbIo (puc. 1). | 

JOxubill CKOH OOHapy2KeH Ha 3allayle, BOmu3H Opeccb! (MupHoe) u B Kay-> 
lanax, re JOKeMOpHcKHe OTIIOMRCHHA BCKPbHITbI COOTBETCTBCHHO Ha raiyOuHax 
1611 u 1400 m, nox nosoro 3aeralouluMH WopowaMu HH2KHErO Maleoson, KOTO- 
pble MpocsexKuBalorcd Jaslee Ha 3allal, BUOTh WO ycTbsx Tinecrpa (°). Ha BO- 
CTOKe CKJIOH MACCHBa (PUKCHPYeTCH OTIE/bHbIMH CKBaXKHHAMH MOA M€3030KCKHM HH, 
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Puc. 1. Texronuueckaa cxema tora Pycckoit nmatpopmpt. / — qoKemOpuiickue kpHcTammMue- 
CKHe MaCcHBbI, 2 — CKJOHbI TeX »e MaccuBOB, 3 — jOKeMOpHiCcKMM KpHCTasIM4eCKMH MaCCHB 
co clleqaMu repilMHCKUX MHTpysHit (cpemMHHbI maccus), 4 — NOx3eMHbI BLICTyM JOKeMOpuit- 
ckoro (pyHqameuTa B mameosoe, 5 — rpaGenbl, 6 — oOacTb TepUMHCKOH cKsmaquatTocTu, 7 — 
oOsacTh MorpyxkeHuA MepudepwyeckuX CKaqOK repuMHuA, 8 — MepegoBble mporuOnr replu- 
Hu, 9 — KOHTypbI OOHAxKeHHBIX u“acTeH KpHcTammMuecKux MaccHBoB, 10 — KOHTypbI OOHa- 
2KEHHBIX “acTel repuuHun, 1] — pervoHambuble pa3smoMbl, 12 — ceBepHas TpaHulla perHouasb- 
HbIX Haypuros JJonelKo-CeBepokaBka3CKHx repuuHNg, 13 — 30Hbl MOMepeyHbIX  pa3JIOMOB 
B KpucrasMueckom tbyHmamente. J — Boponexckult maccus, JJ — YkpauucKuli maccus, JJ] — 
IIpuasoscko-CambcKH CpeqMHHbIli MaccuB (BocTouHad uacTb YkKpauHcKoro maccuBa), JV — 
UYepuuroscxuh sercryn, V —IIpunsarckuit rpa6en, VJ — J\Henposcxo-Jonenkui rpa6ex, 
VII — JJoneuxo-CesepokaBkasckue repunHugst, VJJJ — Cespepo-3anaquoe norpyxeHue Jlox- 
6acca, /X — yuctounpopanupiit maneosof Crenuoro Kppima, X — 2ucnouNpoBaHHBlii mMaveo- 
30H JloOpymxKxu, XJ — IIpezqouenknit nporn6, X/J — mpegznomaraembie mporu6nl repuMHuy 
Crenuoro Kppima u Jlo6pymxKu 


ocatkamu IIpuasoBpa. CepepHpli ckmoH YkKpauHCKOrO MaCCHBa TakKiKe ueTKO 
yCTaHaBJIMBaeTCA — OH [paHHYHT C }OXHKHOH 3O0HOH KPaeBbIX pa3OMoB J] Hen- 
poscKo-Jloneukou Biaqunbl. Takaa 2ke 30Ha pa3JIOMOB HaMe¥waerca HU Ha CeBepe 
BUaqMHbl, BAOIb IOXKHOTO CKOHa BoponexcKoro maccuBa (17). Oru KpaesBple 
pa3JIOMbI HMeIOT ApeBHee (AeBoncKoe?) 3an0xKeHue. Hauune ux MosBosser pac- 
cMaTpuBaTb J[HemposcKo-JJonenky1o BNaquHy Kak rpaOeH, pacnomoxKeHHblli me- 
*4yY Ha3BaHHbIMM MaccHBamyH (°). J[Henposcko-Jloneikat BilayuHa Ha 3alase 
3aMbikaeTca YWepHurOBCKMM MOJ3eMHbIM BbICTYNOM NOpok AoKkeMOpuiickoro Kpu- 
CTaJJIHMYeCKOFO OCHOBaHHA. SalajlHee 9TOrO BbICTYNa HaXOJHTCA HECKOJbKO OT- 
JiM4Had 10 cBoemy cTrpoeHuto oT J{Henposcko-Jloneukol BnagunEt — Ipunar- 
ckaa Bialuua. 

O6pailaer Ha CeOA BHUMAHHE TO, UTO MpocTupaHue BMALMH COBMaslaer Cc KOH- 
(burypalueH ckIoHoB YkKpaHHCKOro maCcHBa HM, MO-BUAMMOMY, HM H O6yCuIOB- 
JIeHO. 
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Ha t0ro-BocTouHOM MpolosmKeHHH JnenposcKo-Jloneykolt BnaqMHbl B TeVe- 
ave MOUTH BCero KapOoHa, HauwHaA C BepXHero BU3e (1,1°), mpoucxoquso HH- 
reHCHBHOe MporMOaHue JonenKol reocuHkAMHalu, 3alO%xKeHHOM Ha TuaTpop- 
MCHHOH OCHOBe. Ora PeOCHHKVJIMHaJIb MOXKET PaCCMATPHBATbCA KaK JaJbHeli lee 
paciuMpeHve B 3alaqHOM HallpaBJIeHHH CeBepokaBKa3CKOH TeOCHHKJMHaJIH Ha 
Joulee NO3AHEM STaNe pasBuTusA NocneqHelt. Bocrounas uactb YkpauHckoro mac- 
“HBa B STO BpeMA B Bue NaTPopMenHoro KHHa (I]puasopcKo-CanpcKoro) 
BlaBalacb BHYTpb Jonel{Ko-CeBepokaBKa3CKOl TeOCHHKMMHaIbHOli OOaCTH U, 
reM CaMbIM, IpHoOpesa XapakTep CpequHHOrO maccHBa. 

OcHoBHax (pasa TekToreHe3a, B pesyuIbTaTe KoTOpoli JloneKo-CepepoKas- 
Ka3CKa TeOCHHKJIMHaIb OPOPMMIaCh Kak CKJlauaTad OO6uacTb, WpoucxoLula 
> KOHIa KapOoHa H, M0-BHJHMOMY, BIVIOTh oO BepxHeit nepmu. Tepuuuckue uH- 
PPpy3uu, COMPOBOKAaBlUve PasJIMYHble STAalbl €€ PasBHTHA, IPOABUJINChb He TOJIb- 
KO BHYTPM MaJleO3OHCKUX OCaKOB CaMOH TeOCHHKJIMHaJIN, HO 3aTPOHY.1M OT- 
lacTH OKeMOpulickue MOposbl woro-BocTouHoroO BEIcryna YkpauHcKoro Kpu- 
‘TaIHYeCKOrO MaccHBa — [IpuasoBcKo-CambcKHH CpeMHHBbIM MaccHB. 

B pesyuibTate HeOJMHaKOBOrO MorpyxkeHua cbyHyameuta JlHemposcKo-Jlo- 
1eUKOH BNaHHbI Ha 3ataje u JlonOacca Ha BOCTOKe B HEM BOSHHKJIM KPyMHble 
TonNepeuHble HapylWleHuA, COMpoBoxmsatoulMeca dleKcypooOpa3sHbimu Meperu- 
AMM H MPOABJICHHSIMH MarMaTH3Ma. OnN 3ac:uKCHpoOBaHbl HB Mpesedax YKpanu- 
-KOrO MACCHBAa, OTJeJIAA BOCTOUHY!O eFO YaCTb CO CeamMu TeplMHCKHX HHTPy- 
3H OT 3allaHOH, B KOTOPOH NocaeqHHe OTCYTCTBYIOT. OTM %Ke HapylleHua Mmpo- 
JIEXKeCHLI H K CeBepy, BIJIOTh Jo BopouexcKoro MacCcHBa. 

Bo Bpemsa nogusatua Jloneuko-CepepokaBka3cKOW CKaluaTol O6acTH K Ce- 
3epy oT Hee (opmupyetca porn ([I]peqqonenkul) 3a cuer onycKaHHA Mpuie- 
“aIOUHX UacTeH Pycckolu nuatTpopMbl. OTor mpollecc compoBoxaerca HalBura- 
iH€M, MeCTaMH H ONPOKHAbIBaHHeM TMepeOBbIX CKJIaqOK CaMOrO CKJaluaToro 
‘OOPy2KeCHHA Ha MIpuMblKatoulMii K Hemy Mporn6 (°, °). 

B npefestax 3anaqHou oKpauHb! JlonOacca MpoucxouT 3aTyXaHuHe CKaOK, 
*Me€Ha JIMHeEHHOM CKJIaquaTOCTH NpepbIBHCTON u PopMupoBaHuHe Nepudepuyeckux 
3alHH, UTO CBUJETEJIbCTBYeT O Mepexofle TeOCHHKJIMHAJIbHOK OOacTH B Mvar- 
bopMeHHyt0. 

OjJIHOBPeMEHHO C 3aTYXaHHeM CKJaluaTOCTH COMPOBOKAaloulul ee MepeAoBou 
Iporu6 TakxKe TepxeT CBO XapakTepHble OcoOeHHOCcTH. []peaqqoneyku mporn6 
ICMIORKHACTCA MOMePeyHbIM MOAHATHem MexkAY MussiepoBckuM BbIcTynoM u JIH- 
‘MUaHCKHM KyNOJIOM.B mpesedax BbICTyMa HaOwJ1OaeTCA Pa3MbIB 3HAUMTEJIbHDIX 
<OMIWICKCOB OCaJOUHbIX OOpas0BaHHii. Kak W3BeCTHO, NolepedHble NOLHATHA 
/CTaHaBJIMBaloTcA WB APYruxX aHaslOrMyHbIx (MepeAOBbIX) mpornOax. 

CepepnHee repitwHCKUX CKJIaqok Crenyoro Kppima u JloOpyaxu, 10-BuyuMo- 
AY, TakxKe BOSHUKJIa OOJIacTb MepesoBoro mpornOa, pacnoOJaraBllaicA MexLy 
iIMMH M IO%KHbIM CKJIOHOM YKPaHHCKOFO KPHCTaJMMyecKOorO MaccuBa. B 9rToL 
\6lacTH ycTaHoBseHoO (°) MOULHOe PpasBUTHE IOPCKUX HM MeJOBbIX OTOREeHHU; Ha 
‘allaye, B palione Bomrpana, CKBaxkuHa rryOuHol 2200 Mm He BbIllvla M3 OTIOKe- 
inl CpeflHeli 1opbI, a Ha BOCTOKe rlyOoKue CKBaKUHbI TapxanKkytcKas (2500 m) 
1 JoKanKolickas (2450 m) Oblu OCTaHOBJIeHbI B TOME BepXHero Mevla (MepBaxt 
} CCHOMAHE, a BTOPad B TYPOHE). OTO yKa3biBaeT Ha HaJIMUHe K CeBepy OT CKJaq- 
[aTbIx TepiuHud Kppima u JloOpyzxKu ryOoKoro IIpenmo6py WKuncKo-Tapxax- 
‘yTCKOrO Me3o030HcKOro MporHOa, KOTOPbIH POpMMpoOBaJICH, NOJIZKHO ObITb, Ha 
CHOBE Oolee ApeBHero MpornOa, yHacwleqOBaB eFO TeHJeHIMIO K ONYCKaHHWD. 
Tpogomxenua 3Toro mporMOa He ycTaHOBJeHbI. Bo3MoxKHO, UTO B BOCTOYHOM 
[anpaBJIeCHHM OH BOOOULe BbIKMHUBaeTCA. B TakoM culyyae CouleHeHHe Tepun- 
tu JLonenxo-CesepokaBka3cKoli cKslaquaToi o6sactu c [[puasoBcKo-CaJIbCKHM 
‘JIMHOM KPHCTaJIIMYeCKHX MOPOA MOKeEMOPHA, ABJIAIOU[MMCA 3/eCb CPCMHHBIM 
“MaCCHBOM, MPOHCXOAUT Mo pa3sioMaM (THMa CTPYKTYPHbIX LIBOB?). 

B csBere u302%KeHHOFO BbIACHAeTCA POJlb YKPawHCKOrO KPHCTaJMMYeCKOrO 
faccCuBa KaK yCTOM4MBOrO d/IeCMeHTa BeEPXHEFO Maseo30c, MpeAOolpeed HB IUWero 
\CHOBHbI€ YePTbI PasBUTHA TePIMHCKOM CTPyKTYPbI 1OXKHBIX YacTeH Pycckou 
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Beneg 3a A. Tl. Kapnuucxun (*) A. J. Apxanreapcxuii (*), 1]. H. Co6one 
(°) w ap. cBa3bIBasIM TeplHHCKHe LucMOKaluu CpequeH Asuu u Ypausia c ee | 
Hol Epponott (Kemetko-CaHomupcKul KpA2K) BAOMb MOIOChI, Or PaHH¥eHHO 
«muunamu KaprMuckoroy, kya Bxowur napszy c Jloneukum Kpaxkem u JInerl 
poscko-Jloneukasd BialMHa. | 
Vimeroumiica B HacTroslee BPeMA MaTepHas MOKa3bIBaeT, UTO BepXHellaseG 
30lCKad TeOCHHKJHHalb BllaBaslacb BHYTpb Pycckol maTPoOpMbI JIMLIb CBOHI 
ceBepo-3anasHbim (Jloneykum) oTBeTBIeHHeM. PasBuTue *Ke Jloneko-CeBepc 
KaBKa3CKOH TeOCHHKIMHaJIM Ha 3allalle B WeIOM ONpeleAJIOCb OTHOCHTEJIbHI 
ycTroluuBbIM Mou10%KeHveM YKPaHHCKOFO KPHCTaJJIMYeCKOrO MaCCMBa, K HOry | 
3allaly OT KOTOporo MMeO MecTO (POPMHpPOBaHHe TeOCHHKJHHAaIbHOrO MporH 
6a, BMOCIeLCTBHH TepIWHCKOM cKJaquaTou oOmacrn. 

Takum o6pa30M, CBaA3b MexKy repuwHufamu Cpequelt Asnu, a TakxKe u Y pa 
gla c SanayHoli Esponofi nameyaetcad He B HalipaBeHHH «ImHHi Kapnun 
CKOrO», a 3HaUHTeIbHO 1Ox*KHee, B OOXOX YkpavHCKOrO MaCCHBa Yepe3 BeEPXHE 
Maleosolickue cKawKu Cesepnoro KaBKasa, Kppima u JloOpyaxu *. 

B crpoenun aurepituncKkux msmarpopm CepepHoro KaBKa3a (COBMeCTHO | 
BOCTOUHBIM mpokomxennem JlonGacca), a Takxe Sakacnua u 3anaqHol Cu 
Oupu (*°) MOXHO OTMeTHTb HeKoTOpble OOulMe YepTHI. JA HHX XaPakTePHO HaJIM 
YHe BepXHelasleO30HCKOrO CKJawyaTOrO OCHOBaHHA, HeCOriacHO MepeKPpBITOr! 
Me30KaHHO30HCKHM YexJIOM. TeM CaMbIM BbIABJIAeTCA OMpeesIeHHOe TEKTOHHYE 
KOe CJHHCTBO repllHHCKOrO OOpamseHuA PyccKou maTpOpMbl C BOCTOKa H 10r 
BOCTOKa. STO OOpaMeHHe COCTOHT H3 TepILMHCKUX CKJlalyaTbIX COOpy ennui 
norpeOeHHbIX Ha OOUIMpHbIX MpocrpaHcTBax CeBepHoro KaBxKa3a Hu Sana 
Holi CuOupu u BbICTYMaloulux B Mpesenax JloHOacca u Ypasa, KoTOpble c Py 
cKO miarbopMou cowleHAroTca TocpeyCTBOM y3KOH KpaeBoH 30HbI IIpenaa 
Heuxko-IIpenypambcKoro mporn6a. 


Beecow3Hbllt HaydHO-HCCeROBaTeIbCKHH Tlocrynust0 
MHCTHTYT MpupoxHoro rasa 17 I 1958 
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* 
OTHM CaMbIM He HCKOUAeTCA BO3MOXKHOCTb BCKPHITHA Cpe HUX KanenoNMA, B 3HaUH 
TeJIbHOHM Mepe MepepaOoTaHHElX. 
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Woknane Ankanemun Hayrk CCCP 
1958. Tom 120, Ns 4 


rEOMOPH A 


Ji. Tl. MHPOHKAWKOB 


BEPXHMHM TPHAC O. 3EMJIA BYUJIDUEKA 
3 (APXHMEJIAP 3EMJIA. ®PAHILA-HOCH@A) 


(ITpedcmaeaexo axademuxom J. B. Haauekuneim 26 IT 1958) 


OruloxeHHA TpHaca Ha OcTpoBax Coperckon ApKTuku, 3a uCKIIOYeHHem Ho- 
BOCHOHpcKHX ocrpoBos (”) uo. Bpauresa (*), 40 CHx Nop Obiwin HeH3BecTHHI. B 
mpeyeax 3apyOexuHolh ApKTHKH TpHac H3BecTeH Ha MeyBerkbem ocrpose, WLnnu- 
6eprene (4,7) u B Tpenmangun (8,°). 

HawnOonee ApeBHHMH OTIO%KeHHAMH Ha Semie Ppanua-Mocuda B Teyenue 
HOITOrO BPeMeHH CUHTaIHCb MOpCKHe MoOposbl Oakioca (a MO COBpeMeHHbIM 
BO33 PeCHHAM, aaleHa*), yCTaHoOBJeHHble ®. Hancexom (°) 
Ha Mbice Mopa ocrpopa Hopropyx. 

B nocmequee Bpema B. JI. JtuGuep (') oruec k pat- 
meHacy WHpoko pacmpocTrpaHeHHy!oO Ha apXunedware ToM- 
Ly, COCTOALLYIO H3 YepeNVIOULUXCA Mey coOokK mecua- 
HHKOB, aJICBPOJIMTOB MH MeCKOB MOIHOCTbIO 300 M. 

@MayuHucTruyeckH OXapaKkTePpH30BaHHble TPvacoBble 
ITNOMKeHHA Ha Semse Ppanua-Mocuda Hamu ObwWin yeTa- 
{OBJICHbI IPH MpOBeeHHH TeOOrHYeCKOH CbeEMKH B 
1957 r. On o6HaxkKalorca B 10ro-3aNaHOH YacTH MbIca 
Pau3a Ha o. Sema Buspueka, rye uMeeTCA CeLyIoulHi 
a3 pes (CHH3Y BBepXx OT ype3a Mops) (cm. puc. 1): 

a. VMspectHakM aJleBpHTHCTbIe Cepble, MATKHe, C 
OMI bHbIMM TPeWLMHKaMH, BbIOJIHeEHHbIMH MaJIOMOLIHbIMH 
1—2 wm) npoxkuiKamu MowouHO-Oel0rO KaJlbiuta. B 
I3BeCTHAKAX OOMIbHad JespopMupoBaHHad (aya aMMO- 
[MTOB Vi nemuiunox Anasirenites cf. briseis Mojs., A. cf. 
ripunctatus Mojs., Germanonautilus sp. ind., Palaeo- 
leilo cf. tobieseni BOhm., Halobia zitteli Lindstr., Nu- 
ula cf. strigillata Goldf., Cyrtopleurites (?) sp. ind., a 
akyke pekHe MeJIKHe OvlmKe HeOMpeseuMbIe Tacrpo- 


ofmpr. ...... . . . Buayumaa momuocth 1,0 Mm. Puce. 1. Paspes ornome- 

6. AneppouuTbl PHHUCTbIe C pPeAKMMH 3epHamuH MupH- NUH KapHuucKoro apyca 

B = Ha 0. Gemaa Busmbyeka. 

a, TEMHO-Cepble OCKO/buaTble TOHKOMIHTYAaTbIe. B ameB- Macuirad |: 100. O6n- 
OHTaX BCTpeyeHa OOMIbHat ayHa nesenunoy ACHeHHe B TeKCTe 


Jalobia cf. zitteli Lindstr. un Halobia sp. ind. u peqkue 

YeHb IJIOXOH COX paHHOCTH (pparMeHTbI pakooOpasHbix. BaToH ToMue BcTpeya- 

TCH KOHKPeIHH CepOBaTO-KOPHYHEBLIX H3BeCTHAKOB pa3Mepom 6,0 10,0 cm, 

enko 10,0 15,0 cm. B KoHKpellMaAX HaXOMATCH MesmeWMmojbl Halobia cf. 

ustriaca Mojs., H. superba Mojs. ......- +... -Momuoctb 4,0 m. 
B. M3BecTHAK aJleBPUTHCTHIM CepoBaTO-KOPHYHeBOTO I[BeTa C PCLKHMH BKJI}O- 

eHUAMH MeJIKAX KpHcTasWoB Muputa. B Kpopsme uM NouBe 2TOTO MpocmoA O6uMb- 


* Batiocckuii Bospacr 3THx mopox Obi ycraHosnen IO. Tlommeuxum (°) Ha ocHosa- 
IM cofep»Kauelicn B HUX dayHbI AMMOHUTOB, Memenunog u Opaxuonog. Ilo ycrHomy coobme- 
no mpod. B. MU. Bogpiiesckoro, ayHa U3 OTMe4eHHOM TOMUIM C MbICa @opa yKa3biBaeT Ha ee 


JIGHCKHH BOspacr. 


} 3axas 419 


| 
Has dayHa nenerunox Halobia zitteli Lindstr., Halobia sp. ind. u Trigonodus 
(?)) sp. ind Ae 2 a PS a ie eres MourHocts 0,12 M 

r. AJIeBpOJMTbI TIMHHCTbIe TEMHO-Cepble OCKOJbYaThIe TOHKOMIHTYAaTbIe ¢ 
oOunbHolt bayHor reseuunoy Halobia ex gr. zitteli Lindstr. a peakumu kouKpe: 
I[MAMM C€PpOBaTO-KOPHUHEBEIX H3BECTHAKOB pasMepom 8,0 x 12,0cm.. . . . 

Mouoctp 1,82 Mi 

n. UspecrHaku asleBpvTHCTbIe CepoBaTO-KOpHuHeBbIe C PeAKHMH Anasii 
renites sp. u Halobia cf. zitteli Lindstr. B Hux mu ¢ oOumbHbIMH Sirenites aff! 
senticosus Dittm., Anasirenites sp., Halobia cf. zitteli Lindstr., Pecten ex 
gr. hiemalis Teller, Trigonodus cf. serianus Par. B ux KpoBse ... -- | 

MouHoctb 0,06 mi 

e. AmeBPOJMTbI TIMHUCTbIe TEMHO-Cepble Me@JIKOOCKOJIbUaTbIe TOHKOIMJIATYA- 
Thle C BKJIOUeCHHEM YePHOFO OPraHHyecKOTO BellecTBa HU C OOMIbHOK PayHoOH Mese- 
wanoy Halobia cf. zitteli Lindstr. u Trigonodus cf. serianus Par. B stTux aseB- 
pomHTax HaXOAATCA peqKHe KOHKPelMH CepOBaTO-KOPHUHEBBIX H3BECTHAKOB, H 
OBEPXHOCTAX KOTOPbIX HaXOAATCA B OOMbUIOM KoNMUecTBe cTBopKH Halobia 
zittelt Lindstr, 202 GCL UE re ee RS aS) 2 MOnIOCE: mein ccm 

*. [MHUCTHIe aleBPOJUTbI C CHJIbHO OpeKYMPOBaHHbIMA KOHKpellMAMU Ce- 
POBaTO-KOPHUHEBbIX H3BeCTHAKOB. HepexKo KOHKPelMM BATH! Wpyr B Apyra: 
B KoHKpellMAX HaXOAUTCA OOMIbHAA WecsopMupoBaHHasd (hayHa AMMOHHTOB H Te+ 
jemunog Anasirenites cf. abeli Mojs., Sirenites senticosus (Dittm.) u Trigonodus 
ex gr. serianus Par., a B alleppouuTax — TobKO Meseuunosb Trigonodus ex 
gr. serianus Par. u Pleurophorus (?) sp ... Bugumasa mouHocts 0,12 m, 

Ilo 3saxmouennto IO. H. Monosa, onpexenapuero dayHy U3 OMMCaHHOH TOVI- 
IM, OHA XapakTepHa JIA OTNO%KeHHH KapHulicKoro aApyca. Takum oOpa3om, 
B apxunenare Semin Ppania-Mocuha ocropepHo ycTaHaBsIMBalOTCA MOpCKHe: 
OTJIOXKeHUA BEpXHero Tpuaca, MpeycTaBsenHble Ha M. Tansa (o. Semin Busbye- 
Ka) KapHHHCKHM sapycom. A3suMyT MajleHua Nopoy, KapHHUCKOTO Apyca Ha MbICe 
Tan3a coctapaset JOB: 140—150°, /17—20°. Buyumas moutHocTb ux 9,0 mM. 

Ha nopoyax KapHulickoro Apyca JIexKUT HeMaA TOJILa*, COCTOAUIaA 3 asleB- 
POJIMTOB, TIHHUCTbIX YePHBIX JIMCTOBAaTbIX M@JIKOOCKOJIbYaTHIX, B BeEPXHelt ueT~ 
BEPTH paspesa YePeMYIOWINXCA C aJIEBPOJIMTAMM KBapIleBOCJIOMMCTHIMH, CBETJIO- 
KOPHUHEBBIMH HM CBeTJIO-CepbIMH, TOHKOIMJIHTYATbIMH; C MecuUaHHKaMH MeJIKO3ep- 
HACTbIMH KBapleBbIMH C KapOOHATHbIM WeMeHTOM, TOHKOMJIMTYaTbIMH, CepbIMH © 
yelllyHKaMH MYCKOBHTa Ha IWJIOCKOCTAX HallwacTOBaHHA HW MaJIOMOULHbIMH Mmpo- 
CNOAMH (2—5 CM) %KeJITHIX TOHKO3EPHHCTHIX KBaPIeBbIX TeCKOB. 

MowtHocTb 3ToK Tomuu 60—70 M. DQnemeuThl ee 3aleraHHua Te Ke, UTO U HUKe- 
JeKalluxX OTMOKeHHH KapHulicKoro Apyca, T. e. asumyT nayzenua IOB 140— 
150°, £17—20°. 

OTY TOUMLY BIpeLb Ho Gomee TeTaMbHbIX UCCeIOBAHUM MOXKHO YCOBHO OT- 
HOCHTb K HOPMHCKOMYy sApycy. 


Hayuno-nccneqoBaterbeKuit WHCTHTYT Tloerynuso 
reosoruu ApkruKu 19 II 1958 
r. Jlenuurpay 


UMTHPOBAHHASA JIMUTEPATYPA 


1B. . Lu6unep, Tp. wayuno-ncen. nncr. reon. Apxtuku, 81, 13 (1957). 2M. ®. 
6 aHOB, TaM xe, 81, 489 (1957). 3M. ©. JIo6auos, Tam xe, Sify, oll (19a 
- Frebold, Skriften om Svalbard og Ishavel, Oslo, 77 (1939)— 5 ° ES Neanis ecm 
eee nage Gee Bei osih as Sci. Res., 1 (1900). ® 1. Pompeckj, ibid 
.Spath, Geol. Mag., DY. L.Spath, Geol. Mag., 64 (1927). ° H. - 
ber, Medd. om Groénland, 182, 1 (1942). : oe el 
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* a 5 ty 
Kourakt Mex*xKTY OTMO2KCHHAMH KAapHHHCKoro Apyca HW BHIMeeKallyMu NOpOwqaMH HaMu 
He HaOomacs W3~-3a TOPO, 4TO OH IIPHKPbIT CHEXKHHKOM. 
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FEQHOLAA 


MW. A. WAMPAM u B. HW. COPOUHHCKAS 


MUHEPAJIOPUS H YCJIOBHA SOPMHPOBAHWA KEPYEHCKHX 
DKEJIESHbIX TEMHO-3EJIEHbIX PY] 


(IT pedcmaenexo axademuxom H. M. Cmpaxceom 17 I 1958) 


Cpeyu %KelesHbix py Kepuenckoro nosyocrpospa HavGoslee pasBuTa TeMHO- 
3eleHad 3AKUCHO-OKMCHaA UX pasHOBHAHNOocTb. Ba Apyrux Tana py — kopus- 
HeBad HW HKPAHAA Pybi — PasBHTbl 3HAUHTeJIbHO CylaOee U, MO CYyeCTBY, AB- 
JIAIOTCA BTOPHYHbIMH, OOPa30BaBLUHMHCA B pesyJbTaTe TuMepreHHoro H3MeHe- 
HHA 3aKHCHO-OKHCHbIX TCMHO-3e@JICHbIX py. 

S3aKHCHO-OKHCHbIe PYAbI HCCeEOBaHbI OYeHb cCwa6O, TaK KaK OHM CKDbITbI 
OObIYHO NOX 3HAYHTEIbHOM MOMIHOCTHIO HaPpyHbIX OTJORKeHUM WU Mado JocTyn- 
HbI WIA HadwoyeHuu. IlpenmecrByroulHe 
uccyiefqoBatemn (7,3,°,7,1°) Khacamucb, riaB- 
HbIM OOPa30M, MOBeEPXHOCTHBIX OKHCHBIX 
pyA. Oruactu paccMaTpuBaJcb Tak Ha3bl- 
BaeMble TaOauHble PyJbl, ABJIAIOULHECA Tak- 
2Ke 3HAUHTEJIbHO OKHCJIGEHHOH HM H3MeHEH- 
HOM pa3HOBHJIHOCTbIO 3aKHCHO-OKHCHbIX 
pya. Jlumwb B nocjweqHee BpeMA cBexKHe 
TEMHO-3CJICHbI€E 3aKHCHO-OKHCHbIe  py/Ibl 
ObIIM BCKPbITHI Ha TeppuTopun Kampru-By- 
PYHCKOHM MYJIbbI HEOOJIbIUMM PpasBeOUHbIM 
KapbepOM HM MHOTOUMCJIEHHbIMH CKBaxKH- 
HaMH MW OKa3aJIHCb JOCTYMHbIMH JIA UX 
HeMOCpeACTBeHHOTO M3yyeHHsA. 

B cBexKeM COCTOAHHM HeH3MeHHas 3a- 
KMCHO-OKHCHasd pya MMeeT TeMHYIO, I04U- 
TH 4ePHY!O OKPacky C 3eJICHOBATbIM OTTEH- Puc. 4 
KOM. Ha Bo3hyxe 9Ta pyja ObICTpO OKUC- 

JIACTCA MU MpHwoOpetaer cHavadla HMHTeCHCHBHYIO TPaBSHHCTO-3eJIeHYIO OKPac- 
KY, a 3aTe€M CTAHOBUTCA 3eJIeHOBaTO-Oypol H, HakoHell, Oypor. 

B coctape 3THX Py yCTaHaBJIMBaeTCA Ba OCHOBHbIX CTPyKTYPHO-MHHepaiio- 
PHYeCKHX 3JIEMCHTA: OKHCHO-%KeIe3HCTbIe MHHepaJIbHbIe arperaTbl (OOJIMTHI, 
6060BHHbI HM HeompesemeHHOH (POpMbl CryCTKU) HU 3eeHad 3aKHCHO-KeJlesHCcTaA 
IeMeHTUpyloulad Macca. MHorya B 3HayHTeJIbHOM KOJIMYUeCTBE IIpHCcyTCTByeT 
TeppHIeHHbIM MaTepHaJl, PaKYWIeCYHMKOBbIN MeTpHTyC MW ayTHFeHHble BbIeeHHA 
pOMOXpo3uTa, OJIMTOHUTa, BUBMaHMTa WM CHJlepuTa. 

CrpyktTypa 9THX py THOMYTHO OOMTOBasA (puc. 1). OouuTb! H OOOOBMHEI He- 
PCMKO XapaKTepH3YIOTCA OseCTAMeH PIAHWeBOH MOBepXHOCTbIO, YTO, O-BUH- 
MOMY, CJI@yT CBASbIBaTb C BOSHHKHOBeHHeM «Oypoli CTEKJIAHHOM TOJOBbL. 

CocraB BellecTBa, CJlaraloulero OOJUTbI HM GOOOBUHbI CBexKeH TeMHO-3e1eHOK 
PYAbl, MpeAcTaBsIeH TIPeHMYLIECTBEHHO MHHepasiaMM THAPOOKHCJOB 2Kese3a. 
Cpequ mocjieqHHX, KaK NoKa3aJIM pesybTaTbI peHTreHorpaduyeckoro, XHMu- 
yeCKOrO, MAKPOCKomMyeckoro HM TepMorpaduyeckoro aHaJU30B, YCTaHAaBJIMBatIor- 
CA THAporeruT, reTuT HW peAKo JenusoKpoKuT. Bmecte c TeM B COCTaBe STUX 2e 
OKHCHO-2Kee3HCIbIX CTAXKCHMH MpucyTcTByeT, 3auacTy!0 B OOWJIbHBIX KOJIHUe- 
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CTBax, Hepy JHBIM MatTepHaJ, npelcTaBJIeHHbI omaJIOM, IJIMHHCTbIM BelLeCTBOM 
MU HepeAKO MeJIKHM TepPHreHHbIM KBaPIleM. B HEKOTOPBHIX CJIOAX OOJIMTHI C MOBEPX- 
HOCTH B BUJe TOHKHX KaeMOK 3aMeLULeHbI IaMO3SHTOM. 

BueHo-3eleHar IleMeHTHPYyroulaA Macca py} lo, MAKPOCKONIOM HMeeT TIH- 


HONOMOGHEI OOK. Ona XapakTepH3yeTCA JOCTATOUHOH MpospauHocTbioO, XOTA— 
B OTCJIbHbIX COAX 3TA Macca OTYACTH MpelcTaBJeHa CKONJICHHAMH MaJIOMpo3pay- 


HbIX crycTKoB. MecraMu B leMeHTe IpHCyTCTBYeT Me/KO3ePHHCTHIM TeppHreHHbIA 
MaTepHaJl, a TakKKe BbIKPHCTAa/IM3OBaBUIMecA arperaThl ChyepHta, cepomuTbl 
powoxposuta u omuronuta. [loKkasaTesb MpeOMJIeHHA OCHOBHOH IWeMeHTHPylo- 
uel TIMHONOMOGHOK Maccbl, a TaKxKe OTMCYCHHbIX BBIMe NOY IpO3pauHbIx 
crycTKOB KosleOseTca B Mpefemax 1,618—1,625. Onruyecku 9Ta Macca MOUTH 
HeaKkTHBHa WM Cc1a6o NomApHsyer cBeT. B cousAHOH KHCJIOTe OHA JIeErKO PpacTBO- 
pxerca M JlaeT HepacTBOpHMbIM OcCTaTOK B Bue CBeTJOTO BelllecTBa OMaJIOBOTO 
o6uKa C MoKa3aTeliem mpemomienua 1,49—1,50. 

Munepamornueckuit cocTaB 3eeHOH WeMeHTHPytOlleH Maccbl KepyueHCKHX 
3aKUCHBIX py, yCTaHaBluBaeTcaA Cc GombuiuM TpyoM. JlaHHble peHTTeHOCTpyK- 
TYPHOrO aHasM3a NOKa3bIBaloT B COCTaBe WeMeHTHPYIOUleH Maccbl HaJIMuHe Lla- 
Mo3uTa. B wacTHOCTH, HeCKOJIbKO pa3MbITbIe JIMHHH, OTBeUAIOUIMe T 0377200 
u £,46 A w Ap., BNOMHe COOTBETCTBYIOT JIMHHAM 9TAJIOHHbIX WaMo3HToB [[Lor- 
aHgquu u JIMHKObHUIMpa, a TakxKe Wamo3sutTa AstTcKoro MecTopoxwKeHHa Ha 
Ypane (°). 

Ha nepBplii B3riaq He COBCeM OTBEYaeT WWaMO3HTY XHMHYeCKHH COCTaB 2TOH 
IleMeHTHpytouleH Maccpl (Ta61. 1), MoKkKa3aBLUIMH BeCbMa MOHH2KeHHOe CojepxKaHue 


Ta6auna i 


| FeO; | FeO | SiO, | Al,O, | MnO | CaO Il. Weal. | CymmMa 

‘CxBaxuna Ne 593 Pall cell |) WASIOS| Siig PPA aNO)atsy — Ono 23,87 Qoeae 
AnekcaHposcKni 

Kapbep ZOO 2 eS neo) || 30.20 8,34 0,68 Als LOPS TOA RUT 


3aKHCHOrO ‘Kele3a H MOBbILMeHHOe KOJIMYeCTBO APYrHX KOMMOHEHTOB, HalpuMep, 
OKMCHOrO *Kele3a H KpeMHe3emMa. OHaKO NOHW2KeEHHOe COMepxKaHhe 3aKHCHOTO 
*Kele3sa ClelyeT OObACHHTb TeM, YTO WaMO3HT B pacCMaTPUBaeMbIX Pylax He 
WaeT YACTHIX, OTLUPPepeHUMpoBaHHbIX BbIAeeHHH, a PABHOMEPHO MPOMUTHIBaeT 
ILeEMeHTHPYIOWLyIO Maccy WIM Kak Obl pacTBOpeH cpeqH HepyAHOrO MaTepnaa. 
Ilo cynyecrBy, WeMeHT mpeycraBaxeT co6oli, NO-BUAHMOMY, KOJJIOMLHBIM TBep- 
IbIH MceBOpacTBOp WaMosuTa, MPpeHMyUleCTBeEHHO B KPeMHHCTOM KOJJIOHHOH 
macce. A. I’. Berexrun (+) ompegemaer noJo6Hble KOJIMONAHbIC CMeECH Kak TBep- 
ble CeBLOpacTBopbl. OTHM *Ke OODACHAeTCA pasMbITHI Audysupli XapakTep 
MPPakUMOHHbIX JIMHHH WaMo3sHTa Ha peHTTeHorpaMMax. 

TloppilenHoe coflepxkaHHe OKHCHOFO 2Kele3a LOJUKHO ObITh OTHECEHO 3a CueT 
ObICTPOro OKHCEHNA WeMeHTHPyIOulel Maccbl HW HeMOHOrO yAaleHuA Mewbuali- 
WIMX OKHCHO-KeJe3HCTHIX OOJIHTOB pH oTGope ee WIA aHau3a. 

IIpeqcraBiaer 3HauNTeJIbHYIO TPYAHOCTh pellleHve BOMpoca 0 COBMECTHOM Ha- 
XO*KCHHH B 3e/IeEHbIX PyaX OKMCHOrO H 3aKHCHOFO KOMIJICKCOB MMHepaJioB. 
TlepponayasbHo, B CeUMeCHTaLHOHHY10 CTaut0, M0-BHMMOMY, BCA PyLHasd Mac- 
Ca XapaKTePH30BalaCb HCKJNOUMTeIbHO MMHepadlaMH [pyMMbl THAPOOKUCJOB 
wemesa. HaJivune YaCTbIX JIMH3QBMHBIX TEKCTYP B PYNHBIX 3ale@xKaX, NpUcyT- 
CTBHe pakylWeuHOoro AeTPUTYCa, MHOTOUNCJICHHEIEe CEN paspoOMeHuA UW PpacKa- 
JIbIBAHHA OOJHTOB H OOOOBHH (puc. 2), mpucyTcTBHe rasleuHOro MaTepHauJla, mpey- 
CTABJICHHOrO TIaBHbIM OOPa30M CHepHTOM HM OKaTaHHbIMH OOJIOMKaMH KOCTeli 
*UBOTHBIX HM Mp. — CBUJeTeIbCTBYeT O HAKOMJIeCHHH PYTHO saslexKU B MeJIKO- 
BOMHOM OOcTaHOBKe B YCAOBMAX aKTHBHOM JeatembHocTH Mops. TlocmenHee WA 
TUAPOPeTHT-INaMO3HT-CHACPHTOBBIX Py, HW B YaCTHOCTH JIA KepueHcKOrO MeCTO- 
POKLeHHA, NokyepKuBaeTCA H.M.Crpaxospim (°,°) w (pyran ucceqopaTer AM 
(°,17). OcHOBbIBascb Ha 3TOM, cileqyeT TYMaTb, 4TO B NOJOOHON OOCTaHOBKe MOTr- 
JIM MPONCXOAMTh MpOWeCCh!l HCKIOUMTEMbHO OKMCAMTeEMbHOTO XapakTepa, HM elBa 
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JIM B C€(MMeHTalHOHHY!0 CTalutO (OPMHPOBaHHA Py MOrIH B KaKOH-TO Mepe 
MIPOABJATbCA BOCCTAHOBUTeJIbHbIe peakILHH. 

3aKUCHO-BOCCTaHOBHUTEJIbHbIe YCIOBUA, HM B HavaJe, 10-BHAMMoMy, JocTaTou- 
HO pe3KHe, HaCTYNMJIM yxKe B MocleAyioulylo WMareveTuyeckylo CTau1o, Nocue 
3AXOPOHEHHA PYTHBIX MACC, YTO OOYCJIOBIMBAIOCb MIpHCyTCTBHeM B HX CocTaBe 
SHAUMTEIbHBIX KOJIMYeECTB OpraHHyecKoro MaTepHaia. OToT, Mo-BHAHMOMY, 
TipeHMYULeCTBEHHO MOpPCKOH BOOpoceBbIi MaTepHaJl MOP HaKOMIATbCA B MpH- 
OpexKHO-JlaryHHbIX 30HaX BMeCTe C pyJ- 
HbIMM MacCaMH B_ pe3yJIbTaTe MOPCKHX 
BOJIHCHHH. OrmeyaTku Bosopocuielt Hepes- 
KO HaGJOJaloTcA B CBeXKHX 3eJICHbIX py- 
aX B BECbMa 3aMeTHBIX KOIMYeCTBAaX. SHa- 
YHTeEJIBHYIO POJIb HM@JI TakKe Ppa3uJiaraio- 
muica dayHucTHyeckuH MaTepHad, ocTaT- 
KH KOTOpPOrO B BHJle pakylWleuHOorO eTpu- 
Tyca B pyax BCTpeualoTcs HepelKO) B Jo- 
CTATOUHO OOWJIbHBIX KOJINUeCTBAX. 

OgHako 9TOT COsepxKaBIINiicA B pyl- 
HbIX Maccax pesepB (3anac) opraHnuec- 
KOrO MaTepHaJla OKa3aJICA BCe %Ke Hejlo- 
CTATOUHbIM JIA MepeBowla Bcero Orpom- 
Helllero KOJIMYeCTBA OKHCHO-KeJIe3HCTOTO 
MaTepHala B efoO 3aKHCHOe COCTOAHHE. 
QToT pesepB oOecneyns BOCCTaHOBJeHHe 
Cc oOpas0BaHHeM WlaMO3HTa JIMWIb HeOOJIb- 
WOH uacTH HavOoJlee HeCTOHKOrO, JerKO BOCCTaHaBsJIMBaeMOro OKHCHOTG 
MaTepHaJla, KAKHM OKa3aJIMCb KOJIJIOHAHbIe MACCbI OKUCHOLO 2Kelle3a, MPOMHTI- 
BaBIUMe TOHKMM KPCMHUCTO-PIMHUCTHIN CyOcTpaT py. Takxe c ocTaTOuHOn ser- 
KOCTbIO IIPOHCXOMHIO OOpasoBaHve POAOXpO3HTa HIM OJMFOHUTa M BUBMaHHTAa. 
JA BocCCTaHOBJICHHA OOJIHMTOBOTO MaTepHasa, CocTaBJIeHHOrO yxKe JocTaTOuHO 
OKPHCTAJIIM3OBaHHbIMH THAPOreTHTOBbIMH, TeTHTOBbIMH VM JIEMHOKPOKUTOBbIMU 
MaccaMH, 3alac OpraHvyecKkoro MaTepHasia oKka3asica HeocTaTouHb™M. I[o- 
BHJMMOMY, 9TH MHHepaJIbl ABJIAIOTCA 3HAYUTeJIbHO Ooee yCTOHYHBbIMH, 4eM 
KOJIJIOMHbI€ MACCbI OKHCHOTO *Keslesa WeMeHTHPyroulero CyOcTpaTa, Ha BOCCTAa- 
HOBJICEHHe KOTOPOrO, B TlepBY!O OYepeb, Obl H3PacCXOJOBaH BeCb HMeBLIMHCA 
pesepB OpraHuyecKoro MaTepHaJla. OHako BCe Ke TylaBHOH MPpHYNHOH 3aKUC- 
HO-OKHCHOrO XapakTepa KePYeHCKHX Py] ABJIAeTCA HeOCTATOUHOCTb 3allaca 
OpraHHuecKOro BelleCcTBa, IIPHCYTCTBOBaBLUero NepBOHavaJIbHO B PY/HbIX Ha- 
KOMJICHHAX, HW BbICOKOe COJepxaHHe UX B COCTaBe OKHCHOTO *Kevlesa. [loppiiienne 
cofep2KaHHH NepBoro WIM CHHKeHHe KOMYeCTB Apyroro MOI Obl OOyCJIOBHTb 
MOJIHOe BOCCTAHOBJIeHHe KeJe3HbIX pyJ. 

Kacaacb CeQHMeHTalHOHHOM CTalMH (OpMMPOBaHHA PYHbIX 3alexKeH U 
ocoOeHHO Borpoca O BbICOKHX HX KOHIeHTPalluAX, CleyeT NPH3HaTb, 4TO, KaK 
yCTaHOBJIeEHO HeEKOTOpbIMH aBTopamu (*,*,"',1*), KOHWeHTpalNA OOYCOBJMBAaCh, 
TlaBHbIM OOpa30M, BOJHOMNPHOOMHOM LeAxTeJIbHOCTbIO MOPH. SHaUHTeJbHbIM (pak- 
THYeCKHH MaTepHaJl, JeEHCTBUTEJIbHO, MOKa3blBaeT, UTO HakOMJeHHe PYAHbIX To- 
PH3OHTOB MpOuCXOAMIO B THApOAMHaMMyeCKH aKTMBHO! OOcTaHOBKe, OOYCJIO- 
BUBIlel MepemellleHHe HW OTCOPTHPOBKY PYAHOFO MaTepHaJia HW erO akKKYMYJIAWLHIO 
B MOJIOCe MEJIKOBOAHOTO IIpHOpexKbA H, BOSMOXHO, B JlaryHax. Pelliaoulat POJIb 
rupoluHamuyeckoro dakTopa B HaKOMJICHHH PYAHOH 3alerxKH OKa3bIBaeTCA 
OTMCYCHHbIMH BbIIIle TEKCTYPHbIMH OCOOeHHOCTANH Py, HOCOOCHHO JHH3SOBHI- 
HbIMH IIpOABJICHHAMH B HUX. B JIMH3OBUHbIX TelaxX KOHIWeHTPUpyeTca Paky ley- 
HbIM MaTepHaJl, JIMHSOBHHO H3MCHAeTCA COPTHPOBKa Py — OT KpahHe OTCOPTH- 
POBaHHbIX HKPAHBIX Pa3HOCTeH NO pasHocTeH, BeCbMa OOOrallleHHbIX TOHKUM Ie- 
MCHTHPYIOULUM MaTepHasioM. B HeKOTOPBIX JIMH3aX, HallpHMePp B OCHOBaHUH PyJ- 
HOH 3alexKU, PYAbI OOorallleHb!l CHAePHTOBbIM TaJiIeuUHbIM MaTePpHaJIOM, B Bue 
OTICJIbHbIX JIMH3 Cpelu py MpucyTCTBy!oT TOHKHe TIMHbI, HCKOTOPbIe JIMHSHI 
o6oralleHbl MeCuaHHCTbIM MaTepHaJIOM. 


Puc. 2 


877 


Hasmune B Ooulee rlyOOKOBOAHbIX KAMMePHHCKUX PIMHaX (TpaHCcrpeccuBHble 
CepHu C0eB), MepeKPbIBAIOLNX PYMHY1O 3a/leKb, MEMIKUX MPOCMOMKOB UH JIHH30- 
yeK OTCOPTHPOBaHHOrO OOJIMTOBOrO MaTepHasla, a Tak?Kke NPHCyTCTBUe PeAKUX 
PpaCCeAHHbIX OOJIMTOB B COCTaBe STHX PIMH, YKa3bIBaeT Ha TO, YTO OOMHTOOOPa3z0- 
BaHHe MPONCXOAWIO Ha BeCbMa IWHPOKUX MpocTpaHCTBaxX B3MOPbA KHMMepHii- 
ckoro Oaccelina. OTH MpocTpaHcTBa ABIAJIMCb apeHOM BOZHHKHOBeEHHA OF pOMHEeL - 
IHX, HO pacCeAHHbIX MaCC PyJ{HOrO OOJIMTOBOrO MaTepHaJla, OTKYJla OH 3aTeM 
B pesyabTaTe PHAPOAHHaMUYeCKOH JCEATEJIBHOCTH MOC1aBJIAJICA HM KOHICHTPHPO- 
BaJICA Ha Y4aCTKaX MeJIKOBOJbs#, OOPa30BbIBaH JIMH3OBUHbIe PYAHbIe 3aJiexKH. 


Pocrosckult-Ha-]louy Tlocrynuso0 
rocyapcTBeHHbI yHuBepcHTeT 15 I 1958 


UMTHPOBAHHAA JIMTEPATYPA 


1A.T. Berextrun, Munepanorna, 1950. 2 M. MW. Kaurop, Tp. xondep. no re- 
Hegucy py »%ese3a, MapraHia u amiomunua, 1937. ? A. Y. JIutTauuHeunxko, JAH, 90, 
Ne 6 (1953). 4M. Jltocbwc, C6opH. )Kemeso-pyquble MecropomzeHHa Mupa, 2, 1955. 
°C. Il. Ilonos, Tp. reom. myses, 4, B. 7 (1910). % COopH. PentreHopckHe MeTOgpI On- 
peweleHua WM KpucTasmMueckoe cTpoeHve MuHepasoB rauH, 1955. 7 JI.O.CrauKkesBuy, 
JVAH, 105, Ne 6 (1955). § H.M.Crpaxos, VW3s. AH CCCP, cep. reon., Ne 5 (1953). 
® H. M. Crpaxos, Tp. uucr. reom. Hayk AH CCCP, Bs. 73 (1947). 19 ©. B. Ty xpos, 
Tp. Jlomonocoscx. uncr. AH CCCP, Bs. 10, 131 (1937). 44H. A. Ulamp au, COopx. Bon- 
pocbl MHHepasOrHH ocafoOuHbIxX OOpasoBaHH, KH. 3 u 4, JIbpop, 1956. 1H. Harden, 
Heidelberg. Beitr. z. Mineral. u. Petrogr., 2 (1951). 
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Jloxnaagn AKkagemun Hayk CCCP 
1958. Tom 120, N 4 


ITAJIEOHTOJIOI HA 


E. B. BbIKOBA 


O HAXOJIKE XHTHHOHAHbIX ®OPAMHHN®EP B OTJIODKKEHHAX 
OPJOBHKA CEBEPHOrO KA3AXCTAHA 


(ITpedcmaeaeno axademuxom JI. B. Haauexunoim 22 II 1958) 


B IIpucrenusKxoscKom paiione CepepHoro Ka3axcraHa WwmpoKo pacipocrpa- 
HeHbI OTJIOMKeHHA KapaoKa, B BepXHeH yacTuH KoToppIxX M. H. Kopoueson (4) 
BbIJeJICHbl KaPpaMOJIMHCKHe CIOH. JIMTOMOrMYeCKH OHH MpecraBJeHbI TOMUeH 
CJlaHIleBaTbIX TEMHO-CepbIX, HHOPla MOUTH YePHbIX apfMJWIMTOB, 10 HallpaBuie- 
HHIO BBEPX 3aMellalOUlNXCA CpedHe- HU rpyOo3epHHCTbIMH NMecuaHuKaMH, MHOra 
MaJIOMOLWLHbIMH TYPOKOHTVIOMepaTaMH. Cpev MecuaHuKOB U aprHJJIMTOB MMeloT- 
CA HeOOJbIUMe TO MOMLHOCTH JIMH3OBHAHbIe NPOCIOH PakYy MIHAKOBbIX H3BeCcTHA- 
KOB C OCTaTKaMH KPHHOMJeH, KOpaOB, Opaxuonoy u TpHTOOuTOB. Orcioja 
olpeyeneHbt Reuschia aperta Kiaer, Cybele weberi (Kol.), Illaenus oviformis 
Warb., Bronteus karamolensis Kor. nom. mns. B apruismutrax BCTpeyeHb rpan- 
TomuTb! Rectograptus almatiensis Kell. Hexoroppie u3 yka3aHHbIX (opm n03- 
BOJIAIOT CUHTATb, UTO OMHCbIBaeMbIe OTJIOXKEHHA MO BOSPaCTY OTBeYAaIOT Bepx- 
Hei “actu KapafoxcKoro apyca. MouHoctb KkapaMOJIMHCKUX Cj10eB KOJIeOeTCA 
B Tipemesax 60—100 mM, nNoscrusiaioTCA OHH H3BECTHAKAMH TaCTHIKOJIbCKUX CJIOeB, 
€ KOTOPbIMH CBA3aHbI MOCTeMeHHbIM TepexoJomM. 

TemMHO-cepble HW YePHble apruJJIMTbl KAPAMOJIMHCKUX CJIO€B B WINdax OObMHO 
UMelOT OyYpoBaTHI WBeT, UTO OOSACHAJIOCb MPHMeCbIO OKHCJIOB *Keslesa. 

B mpollecce uccleqOBaHuA BbIACHHIOCb, OHaKO, 4YTO OypoBaTaAd OKpacka 
TIOPOAbI MecTaMH OOYCJOBMBaeTCA MPHCYTCTBHeM MaCCOBOFO KOJIMYeCTBa OCTAT- 
KOB MHKPOCKOMMYeCKUX OPraHH3MOB, COCTOAILMX 3 BeleCTBa, H3BeCTHOPO B JIH- 
TepatType MO, Ha3BaHHeM XuTHHOMAHOrO. B 6ouIbWIMHCTBe CLyY4aeB COX PaHHOCTb 
PaKOBHH OUeHb MIOXaA, HW XHTHHOHHOE BeEleCTBO pacceAHO B Mopose, OKpallin- 
Bad ee B OypoBarTbiit WBer. C WesbIO BLIACHCHHA KOJIMYECTBA OPraHHyeCcKOro Be- 
WecTBa B Mopose, OOpasell KapaMOMMHCKOFO aprudluTa OblW MO-BeprHyT aHa- 
nusy mo merony UV. B. Tiopuna 8B sa6opatopuu Mucrutyta nouwosezenua AH 
KasCCP. B pesyuibtate aHaslu3a ycraHoBleHo 1,31 % opraHMueckoro BellecTBa. 
[lo 3axsioueHmio pyKoBosuTela Ma6opatopun II. I. Ppa6apopa, ono aBasaerca 
3HAUMTeJIbHbIM, Tak Kak MeTogd V1. B. Tiopuua, paspaOoraHHblli WIA COBpeMeH- 
HbIX IIOUB, HE MOXKET MOJHOCTbIO YJIOBUTb OpraHHuecKoe BellleCTBO 43 APeBHUX 
nopod. 

Cpequ onucbiBaeMbIX MHKPOOpraHH3MOB HaOsOfalorcA CPOpMbI, CXOAHBIe C OL- 
HOKaMePHbIMH XHTHHOWAHbIMH (popamuHudepamu, onucaHHbiMu A. O43eHakOM 
G-8)' Ho Oomee MHOPOUMCIeHHbI WHbIe, Cpe KOTOPbIX MMeIOTCH HECOMHCHHDIC 
MHOPOKaMepHble (POpaMuHUephl, a TAK2%Ke OOPasoBaHuA, MpHpofla KOTOPHIX B Ha- 
TOAUee BPeMA HesxACHA. 

O cbopamunudepax C XUTHHOUAHOK PakOBMHOM MaJ1O FOBOpHTCA B MaJICOHTOMOLH- 
1ecKoli muTepaty pe. B HeKOTOpbIX HOBbIX padoTax Mo cucremaTuKe opamunudep, 
jalmpumep 2K. Curana (°), oWMO0UHO yKasbiBaeTCA, UTO XHTHHONHNBIC cbopamMuHn- 
bepbl B HCKOMaeMOM COCTOAHMH Heu3BecTHBI. He mpHBosATCA OHH HB CXeMe Pas- 
SUTHA TaeosolicKux dopamunudep JI. M. Paysep-Uepnoycoson u E. A. Peiir- 
uHrep (°). Xora B cratbax A. Jusenaka (7°) onucana rpyliiia XUTHHOMAHBIX 


bopamuHudep u3 OTIOXKeHUM OPAOBUKa H CHlypa [[pu6aITHKH HU BbIZeeHb! POH! 
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Blastammina Eisenack 1932, Ordovicina Eisenack 1937, Archaeochitinia Eise- 
nack, 1954. B opyopuxke [lpuGanTnku, NOMHMO ykKa3aHHbIx PopamuHudep, WH-| 
poko pacmpocrpaHeHbl TecuaHble arrviOTHHUPOBaHHbie CopMbl. | 

Kommuekc, OOHapy2XXeHHbIM B KapaMOJIMHCKUX CJIOAX KapafloKa, XapakTepH- 
3yeTCA HaJIMYHeM TOKO YMCTO XHTHHOWAHDIX CopaMMHHep, OTIHYAIOULAXCA | 
UCKJIIOUNTebHO MesKUMH pasmepamu (0,043—0,195 mm). MHorokamepuble O6,1a- 
WlaloT CJIOKHbIM WH CBOeCOOPa3HbIM CTPOCHHeEM PaKOBHHbI, CHJIbHO OTJIMYAIOULMM- > 
CA OT CTPOCHHA PaKOBHH BCeX H3BeECTHbIX B HaCTOALee BPEMA COBPCMCHHbIX Hi 
UcKOMaeMbIX (bopamuHudep. Onn BbifeJeHbI B KayecTBe IpecTaBuTeseH posla 
Alexandrella gen. nov. 

@opma pakoBUH pasiM4HEIX Busow Alexandrella ouenb pasHooOpasua, 
YMeIOTCA KaK Y3KOCTPCJIOBUAHbIe, TaK HM OM3KHe K WapooOpasHbim. Kamepbi, | 
GecnopsAOUHO PacMOsO*KeHHble, COeAMHAIOTCA Apyr c Apyrom TpyOuarTbimu cy- 
XKeHHAMM, UaCTO W3BUJIHCTbIMH WH OOpasyIOUIMMU B3AyTbie yuacTkH. Or Kamep 
H TpyOuaTbix CyXKeHHH OTXOMAT B TOJIULY CTCHKH H CelMT MHOra OY€Hb MHOTO- 
YHMCJICHHbIe MOPOBble KaHaJIbILb!. 

TloceqHne B TONLE CTEHKH OOPa3YIOT B3LYTHA, OT KOTOPHIX, B CBOIO OYePe lb, 
OTXOMAT TOHYaHIWMe TpyOoukH, YaCTHUHO COeAHHAIOULMeECA C B3/LYTbIMM yuacrT- 
KaMH COCeHUX KaHaJIblleB, YaCTHYHO OTKPbIBalollMeca Hapyxy. Y HEKOTOPbIX 
BHOB B3LyTble yuaCTKH NOPOBbIX KaHaJIblleB, OIMKal Me K KaMepaM, JOBOJbHO 
KPYMHble HM 10 (OpMe CXOJHb! C MOCeLHHMH, MO HallpaBJIeHHIO %Ke K MOBEPXHO- 
CTH CTCHKH PaKOBHHbI OHM CTaHOBATCA MeJIbue HM (opMa UX MeHAeTCA. Ouepta- 
HHA Pa3JIMYHbIX 3JIEMCHTOB CHCTeMbI NOP MOryT ObITb BeCbMa IIPHYYJWIMBBI, B le- 
JIOM OHH OOpa3ylOT CJIOXKHEMWMH MaAOMPHHT B TOME XHTHHOHAHOFO BellecTBa 
CTCHKH PaKOBHHbl. 

Y Alexandrella c yamuHeHHOM pakOBHHOH JaOM“PUHHT CTeEHKH MMeeT BUA TOH- 
KHX UCTKOBHIHO paCuJICHeHHbIX TpyOouek, BbITAHYTHIX Ooee WJIH MeHee B OJHOM 
HallpaBJleHHH. OGocoO1eHHOoe, OOMlee WIA BCeH PaKOBMHbI, yCTbe OTCYTCTBYeT. 
Coo6meHue c BHeIIHeH CpeoH MpoucxoHJo, 10-BHHMOMY, MOBCeH MOBepXHOCTE 
PaKOBHHb! vepe3 OTBEPCTHA KaHaJIblleB JaOHpHHTa CTeHKH. MHorgla MOXKHO Ha- 
6u10aTb KOPOTKHe TOPJIbILIKOOOPa3Hble BbIPOCTh! Y OTJeJIbHbIX KaMep, OTKPbI- 
Balollueca Hapyxy (puc. |e). XHYTHHOM HOE BellleCTBO PaKOBHHbI HEMPO3pauHoe, 
2KeJITOBaTO-Oy poro WBeTa, NpH yBesMyeHuH 600 X BUAHO, UTO OHO MHKPO3ePHH- 
CTO. 

OyHOKaMepHble (OpaMHHUN*epbl Tak2xXe UMeIOT YHCTO XHTHHOWHY!O Jabu- 
PHHTOBOrO CTPpoeHHA pakoBHHy. Cpequ HUX BCTPeveHbI MpescTaBUTeH poOOB 
Ordovicina Eisenack, Blastammina Eisenack u Hexoropbie Hospie. A. Sii3e- 
Hak, ONMCaBIUHH yKa3aHHble PObl, OTHOCHT K HUM (OpaMHuHUdep, B COCTaB CTeH- 
KH KOTOPbIX BXOJMT NOCTOPOHHHH ariIOTHHHPOBaHHbit MaTepHad, aTaK Ke POPMbI 
C YHCTO XHTHHOHAHOK PakOBMHOH. Ou He FOBOPHT O JaOHPHHTOBOM CTPOeHUH Nop 
B CTe€HKe€ PaKOBHHbl, HO, I0-BHJHMOMY, He€KOTOPble H3 ONMCaHHbIX Sui3eHakKOM 
(bopM oOvlaqain uM, Halmpumep, y Ordovicina oligostoma Eisenack, 1954, uso- 
Opa2keHHOH uM Ha Taos. 1, dur. 4, XOPOWIO BUAHEI CBeTJIbIe B3LyThIe Y"UaCTKH Ja- 
OUPHHTa MPH4YAIMBEIX OVepTaHMM C OTXOAALLMMH OT HUX TpyOuaTbIMN OTpPOCT- 
KaMH. Ha BHyTpeHHelt Cropone o61omKa Blastammina polymorpha Eisenack, 
1932, us0OpaxkeHHOH Ha Ta6. 11, dur. /5, BUAHbI PasBeTBJICHHbIe H3BUJINCTHIe 
KaHaJbUbl WH B3yTble yuacTKu JaOupuHTa. Hasuune KaHaJblleB OTMeual 
A. Diisenak, CunTaBuimit ux Cleqamu BEIrppi3aHnA. M3 HoBpix (opm cpeqM OHO- 
KaMePHbIX MOLyT ObITb YKa3aHbl YWIMHeEHHbIe — C OJHHM Y3KHM KOHIIOM H ILu- 
POKOOKPYIJIbIM APYTHM H C HECKOJIbKHMH YCTbeEBbIMH OTBEPCTHAMH HeMmocpel- 
CTBeEHHO B CTeHKe PaKOBHHBI. PakoBpnHa 29THx PopamuHudep CO.weqHO-2xeNTOFO 
WBeTa, MeI1KOJIAOMPHHTOBOrO Crpoenusa. B kayecTBe NpescraButeseli HOBOTO po- 
la, BeEpOATHO, MOryT ObITb BbIJeIeHbI OMHOKaMePHbIe (bopamMuHHd@ephi cpaBHu- 
TeJIbHO KPYNHOFO pasMepa CyOllapoBUAHON, SIMMCOMJaIbHOM WIM MHOM POpMbI 
C OypoBaTO-KOpHuHeBON KPyMHOMAaOMpHHTOBOH CTeHKOH. TloceqHHe, BO3MOXxHO, 
Ou3KH (opamuHHdepaM, ONMCaHHbiM A. Siizenakom (1) nox Ha3BaHHem «o60- 
JIOUeK». 

Popamunndepbi, XapakTepHble YepTbI CTPOCHMA KOTOPHIX B OOMNX “epTax 
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q Puc. 4 aes 


coueHeHua Kamep y Alexandrella, 8 — OTAe1bHad 


Puc. 1. a,6 — XapakTep 
ax TopspiiueK, 330 X 


KamMepa C WBYMA yCTbAMH Ha KOHIL 


Puc. 2. CeueHHa HeKOTOPbIX BHOB Alexandrella. 330 X 
6 — puemunli Bug Ordovicina c TpeMa ycTbAMH, 
PHHT CTeHKH, 6 — TO 2Ke C OMHMM yerpem. 330 X 
yMHo1aOup HOBO creHKoli, 6 — TO Ke, KOJIOHHA 3 AByx 


ocobeli. 330 


Puc."3._a — ceyeHHe, BHeH MenKHH sa0n- 


Puc. 4. a — ceyeHHe Blastammina c Kp 


JIAH, T. 120, Ne 4, Brikopa 


W3JIO2KECHbI B HACTOALILEM KPaTKOM OUepKe, He MOryT ObITb OTHECEHbI HH K OJHOMY 
W3 W3BeCTHbIX CemMelHCcTB. ABuasetca IelecooO pa3Hbim BbIMeJIMUTb UX B OTJeJIbHOe 


CeMeHCTBO, MarHO3 KOTOPOrO MOXeT ObITb JlaH y2Ke Ha COBPeMeHHOH CTa\HH M3y- 
4yeHHSA. 


AVexandrellidae fam nov." 


Auaruos. PaxopuHa o2HOKaMepHad WIM MHOrOKaMepHas, cBo6ojHaA 
WIM pukpenienHan. C XHTHHOHDHOM MaOupHHTOBOrO crpoeHuA CTeHKOl. Kame- 
PbI, OecNopAAOuHO pacnomoxKeHHble, cooOmlawrca pyr c Apyrom uc ma6u- 
PHHTOM CTeHKH H CellT TpyOuaTbIMu OTpocTKamuH. Y (bopM MHOrOoKaMepHbIX 060- 
COoOJIeHHOe yCTbe OTCYTCTBYeT H COOGMeHHe C BHeINel cpexol mpoucxo,uT 
yepes OTBePCTHA NOPOBbIX KaHaJIbleB JIaOMPHHTa CTeHKH. Y OJHOKaMePHbIxX 
MOPYT ObITh yCTbA, MHOPa Ha KOHWAaX Topsbliek. Hexoroppie oHOKaMepHble 
OOpasylOT KOJIOHHH. 

K sTomy cemelicrBy oTrHocatca pogpi: Alexandrella gen. nov., yacruuo Ordo- 
vicina Eisenack, 1937, uacruyHo Blastammina Eisenack, 1932 u apyrue Ho- 
BbIe (OpMBI. 

Moryt 6ObITb OTMe¥eHbI HEKOTOPHIe YEPTHI IPHMHTUBHOCTH CTPOCHHA PaKOBUA 
y MpecraButeseH OnNcbIBaemoro CemelicrBa. O mpumutTuBHocru Blastammina 
mucaJl Takxxe HA. Sii3enak (1). On HaxoyM ee B CHIbHOM H3MeHUMBOCTH CbOpMBI 
STHX PopaMuHNdep HW MpoctoTe oOpasoBaHuA KONOHMM. Muorga Habsmomarwrca 
JBe-TpH OcoOH, wexallve pAOM HU pasyeneHHble OGmuselt creHkon. Y Alexandrel- 
la, HeCMOTpa Ha BCIO CJIOXKHOCTh HX CTPOCHHA, TaK2%Ke HMeIOTCH YePTHI MpHMH- 
THBHOCTH. K TaKOBbIM, MH€ KaKeTCA, OTHOCATCA CuelyioulHe: SecnopxsouHoe 
PacnoJlO*KeHHe KaMep; CHJIbHaA H3MeCHYMBOCTb C(OPMbI KaMep H B3AYTHIX yuacT- 
KOB MOPOBbIX KaHaJIblUeB JaOHpHHTAa CTeHKH — y OAHOHM HM TO xe OCOOH dopma 
HX B Pa3HbIX YaCTAX PAKOBHHHI Pa3JIMuHa; VY CJIOMKHOTO MHOTOKaMepHOroO opra- 
HH3Ma4 OTCYTCTBYyeT OOOCOOseHHOe, OOULee LIA BCeH PAKOBMHBI ycTbe, H B TO %xe 
BPeCMA OTJeJIbHbIe KAMepbI HHOa HMeIOT YCTbA HA KOHIWAaX [OPJIbILIKOBUHbIX 
BbIPOCTOB, NIPOXOJAULMX B TOILE CTeHKH MH OTKPbIBaIOUIMXcA Hapyxy. 


' HCTHTYT reomorHyecKHX Hayk Tlocrynuuio 
Axajemun HaykK Ka3CCP 5 II 1958 


UMTHPOBAHHAS JIMTEPATYPA 


1A. Eisenack, Palaontol. Zs., 14, 263 (1932). * A. Eisenack, Paleontol. 
Zs., 19, 217 (1937). *® A. Eisenack, Senckenbergiana, 35, Ne 1/2, 51 (1954). * M. H. 
Kopowaesa, Jiucceprayua, WUucruryr reomoruueckux Hayk AH KasCCP, 1955. 
5 JI. M. PaysepUepuoycosa, E.A. Pextanurep, Uss.AHCCCP, cep. reon., 
Ne 11 (1957). © KK. Curaab, Orpay cdopamunudepsi, 1955. 


* OnucaHHe poxoB H BHOB ceMelicrBa ny6uKyeTca B U3,aHHAX Akayemuu Hayk Ka3CCP. 
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Jlokxnagmn Akagemun nay CCCP 
1958. Tom 120, Ni 4 


HHTOJOLHA 


E. B. 3bIBHHA 


WATOJIOTHYECKHE HABJIIOQEHWH HAJ, KJIETKAMU 
METPVAJIDBHOM DKEJIE3bI KPbICbI 


(ITpedcmaeneno axademuxom E. H.. Maeaoecxum 19 II 1958) 


Iipu BHeqpeHuu 3apofbliiia B CTeHKY MaTKH, B MeCTe MMMJaHTallMH pa3- 
BUBAeTCA JlelUAyasbHan peakIHA, XapakTepH3ylOWlaicA PANOM MpH3HaKOB: T10- 
ABJIACTCH OTEK B CTPOMe, MPOMCXOAHT BackyJApHsallua 9TOM OONacCTH, Mpo- 
JMepallusa WU runepTpocdbus CcoeMHUTeIbHO-TKAaHHbIX KJIETOK, MMrpallua JeH- 
KOUHTOB K 3apojiblllly. 

XapakKTepHbIM WIA WeluyadbHOM PeaKIMH MOXKHO CuUHTATH, MO HalliemMy MHe- 
HHIO, U AucbpepeHUMpOBKY B IHAOMeTPHU HM MHOMETPHH CBOeOOPasHbIX KJICETOUHDIX 
3JIEMCHTOB, H3BECTHDIX MO], Ha3BaHHeM KJIETOK MeTPHasIbHOM 2Kesesbl (*~°). Onn 
COX PaHAIOTCA B MATOUHOH CTeHKe NoCJe pOJOB HM MpHCyTCTBYIOT BO BpeMA J1aK- 
Taluuu xKuBotHoro (7, 3, §). Aucen u Byax ('), BrepBble OMMCaBlIMe 9TH KJeT- 
KH, [OJlaraJIH, YTO OHH MOFYT BbIpaOaTbIBaTb TOPMOHbI, OTBeETCTBeHHbIe 3a 
pa3BuTHe MOJOUHbIX *Kee3. B Oomee n03qHux pa6oTax HekoTOpble aBrophl (*, %) 
BBICKa3bIBaIH TpeANOOReHHe, UTO KJICTKH M€TPHaJIbHOM *Kelesbl, 3allacaroulHe 
TIMKOPeH, MO-BHAMMOMY, CHaOKaloT 3apOfbIlll MMTaHHeM, Apyrve *Ke CunTa/n 
(*, °), aro onM cbaroluTHpyIOT OCTATKH MalleHTbI Mocae posoB. 

Hamu mpopoqusoch WHTONOrHYeCKOe H3YYeHHE KJICTOK METPHAaJIbHOM 2Kee3bl 
Ha paHHux (go 10 qHA) craquax pa3BUTHA 3apoOfbllla CeO KPbICbl, a TaK*Ke PU 
OOpa30BaHHH UCKYCCTBeHHbIX JlelWAYOM, OOpa3s0BaBIUMXCA B pe3yJIbTaTe Mpo- 
IWMBaHHA WesIKOBOM HUTbIO <MYyCTOrO» (T. €. 6e3 3aposbillieH) pora MaTKH OepemeH- 
HOH Kpbpicbl. JleuuyyOMbI H yTOJMeCHHA MaTKH C 3apOfbillaMM BbIpesaJluCcb U 
(PHKCHPOBaIHCb %KuKOcTbIO KapHya u cmecp1o Maxcumosa. CepHitHple cpe3bl 
OKPallMBaJIMCb TemaTOKCHIMHOM Bémepa c 9303HHOM, a3yp II-903HHOM, 
METHJIOBbIM 3@JICHbIM — MMPOHHHOM 10 YuuHa. Uactb npenaparTos Oblia OOpabo- 
TaHa m0 Ménpreny. Jia ByiaBmenua anmapara TombyoKu UCHOMb30BasICA MeTON 
ocmMupoBaHuA m0 Komayepy — Haconosy. 

KuleTKH MeTPHaJIbHOH 2%Xee3bI OOOCOGJAIOTCA Ha Ce/[bMble CyYTKH pasBUTHA 
3apOfblllla B ME3OMETPaJIbHOH OOAaCTH CJIM3HCTOH OOOJOUKM POla MaTKH, OKOJIO 
MMIWIaHTalHOHHOK Kameppl. IIpH  sTOM MHOrHe COeCAMHHTeJIbHOTKaHHbIe 
KJICTKH BTATHBalOT CBOH OTPOCTKH, BbICBOOOKTaACbh 3 CHHILMTHAbHOH 
CBASH, HM OKpyrviaiorca (puc. la, 6). Appo Takxe CraHOBUTCA OKPyrJbim, pac- 
MOaraiCb B KJIETKe HECKOJIbKO SKCICHTPHYHO; AMPbILIKO Yale BCeroO JIexKUT 
B IleHTpe yBeMUMBalolleroca Apa. uronsasMa CTaHOBHTCA Goulee Oas0PuIbHOH. 
Vunorga y TaKWX KPylvbIX KJIeTOK BUTHbI HeOOMbIUMe WuTOMMasMaTHuecKHe 
BbINAYHBaHHA, HANOMMHAIOULMe MCeBAONOAMH, MPH MOMOLMLM KOTOPbIX, OUeBHHO, 
3TH KJI€TKH MOryT aMeOOWAHO MepemellaTbcaA MO MEXKKJICTOUHBIM MpocrpaHCTBaM. 
B Havasle MpeBpaleHHA COCMHUTebHOTKAHHBIX KJICETOK B KJICETKH MeTPH- 
aJIbHOH 2KeJe3bI MEIKOBAKY OIM3HPOBaHHasd WHTOMIAa3Ma OKpalllMBaeTCA AOBOJIbHO 
paBHomepuo. Ilo mepe runeprpodun Klerk C OMHOM CTOPOHb! Apa NOABIAeTCA 
CKOMMeHHe OasOPMJIbHBIX TIbIOOK uM HUuTeH. Cnbi6Ku pacnosararwrced Ha MOBepx- 
HOCTH YBeJIMYMBaIoulMxcA Bakyosek. Ilo mepe AuddepeHUMpOBKH KJIeTKH BaKYOIK 
CJIMBalOTCA Mey COOOH M OOpasyior Ha Nepudepuu KMeTKH CIVOLWINY10 30HY MIpo- 
3payHOl WHTOM1a3MbI, KOTOPaA He KPaCHTCA pH pasJIMIHbIX CMOCOOax OKPalNBa- 
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WAH, 


Puc. |. IocaeqoBpatenbubie cra mpeBpallleHHA COeAMHHTebHOTKaHHbIX 

KJI€TOK SHAOMCTPHA MaTKH B Oy alollWe KJeTKH MeTPHaJIbHOM x%Kee3bI 

(Ha 7 cyTKH 6€pemeHHocrH). Asyp II-303HH. O6. 90, ox. 20. OObacHeHHe 
B TeKCTe 


Puc. 3.a—BbicemeHHe K€TOK MeTPHaJIbHOH 2KeNe3bl B  MMMTaHTAaHOHHY!O 

Momoctb K 3apompliuny; / — Aeuuayatbuan TKaHb, 2 — ummaHTalHouHan 

noulocTb, 3— KseTKM MeTPHaIbHOH 2Kee3bI, 4— KnerKu Tpopobsmacta; asyp 

II-303uH; 06. 60, ox. 100X, 6 1 6 — cbarounTo3s TpodoO1acTOM KIeTOK MeT- 

puambHol wnesesbl; /— KueTKa MeTpHabHOH wKemesbl, 2 — rHraHTcKas 
KJleTKa tpocbo6.1acra: asyp Il-s03uH, 06. 90, 0K. 10x 


T. 120, No 4, SpiOuna 


Hua (puc. 22). Bonee oruernuso crada BbIeIATHCA KsleTOUHAaA o6on0uKa. Punep- 
Tpocpua KJeTOK COMpOBOx*aeTcA yBeMUeHHeM HX ajlep (puc. 1 a—o). Brocuey- 
CTBHU ANPO KMeTOK AeMTCH Ha TBa MOO aMUTOTHYeCKUM TIyTeM (puc. 1 QO) 

MOO IlyTeM MuTOsa (puc. 2 6), B OOONX CuyYanx Ges pasjeieHua iWuTonsmasMut, 
pMpeBpalllaich B AByAAepHble KleTKU (puc. | 2). 
| HanOonpmero pasBurua Klerk Merpnalbuoli xKeme3bI AOCTHFAaIoT K JeBs- 
(TOMY WHio GepemeHHOCTH. OcHOBHas Macca KJeTOK pacnovlaraercs B TOILE 9HO- 
metpust (decidua basalis), oxon0 KpoBenocubIx Cocy 0B, a TAaK2%Ke B MHOMeTPUHH. 
Oxvi ormMuaiorca OT PAOM JeXKalHX KJeTOK TeM, UTO HMEIOT CBeTMBI mepudepu- 


Puc. 2. KaerKu metpuanbyolt xenesnr. Haxonmenue S03uHopusIbHOl 3ep- 
Huctoctu {(a—d). As3yp-II-s03uH. Annapar Tonpmxn (e). Duxcaua mo 
Iamnu, ocmuposanue. O6. 90, ox. 10 


yeCKHH CIO MW OTUETJIMBO BbIPaxKeHHY!I0 KJIeETOUHY!O OOOOUKY (puc. 2 2). B ment- 
PaJIbHOM “UaCTH KJIETKH JexKaT [Ba OKPYTVIbIX Apa, MEY KOTOPbIMH pacnouwa- 
TaercA JBOPHK, 3aMOJIHeHHbIM S03HHOPMIbHOM 3epHUCcTOCThIO (pHc. 2 2, Q). 
B oHUX KJIeTKaX 9TA 3EPHHCTOCTh JOBOJIbHO MesIKaa, B IPyYruxX — 3HauUTebHO 
KpymHee; 4acTO B OHO KJleTKe Ha NepHdepuu ABOpHKa 3ePHUCTOCTb ObIBaeT 
KpymuHee, vem B IleHTPaJIbHOH ero uactu (puc. 2 2). Kyapyxxu or 903HHOUIbHOK 
B3€PHHCTOCTH pacnOJlaraeTcA 30Ha Oa30(pHJIbHOM IWHTOMIAa3Mbl, OKPyKarollett 
3€PHHCTOCTh, IpHyem Oas0ubHoe BelllecTBO OOpasyer CeTEBHAHY!O CTPYKTYPy. 
T[pu okpallMBaHHW KJIeTOK MeTHJIOBbIM 3e/1eHbIM 10 YHHA BUHO, YTO MeJIKaw 
NHPOHHHODUIbHaA 3CPHUCTOCThb JICKUT B WeHTPe KJICTKH, KPYMHble PpauvyvIbl 
HUTUATbIe CTPyKTYpbl — OulMxKe K NMepudepuu, a NOX KMeTOUHOH OOoOM0UKON 
MMEeTCA TOHYAHIUMH posoBbiit cow. SApbiuluKu KpacATCA OUeCHb HHTeCHCHBHO 
B posoBblli weer. [locme o6pa6orku MmpemapaToB puSonyKsmea30H MHpOHHHOMUIb- 
Had OKpacka B APbILIKe UM WMTOMMIA3Me NOMHOCTbIO HCYesaeT. 

Apa KeroK MeTpHasIbHOM *Kesesbl CBeTMbIe, rIbIOKH JLHK pacnosaratorca 
NO ANepHol O6oTOUKON UB BUAe IBYX MOMYAYHHA OKPy*KaloT AAPbILIKO. 

Annapat Tombpiku BbIABIAeTCA B WeHTPaJIbHOM YaCTH KJIeTKH, B MpOCTpaH- 
CTBe M@XKAY IBYMA Apamu, B TOM Ke 30nHe, rye pacmosararwrcAa 303HHOWUJIbHbIe 
BKIOUeHHA (pc. 2 e). BnomHe Bo3MOxKHO, ¥TO ammapaT Tob2KM CBA3AH C BBI- 
paOOTKOH SO3HHOMHJIbHbIX TpaHyJI B KJeTKe. 

K.erKH MeTpHasIbHOH *Kese3bl, HHOPAABBUe OMMHOUHHIX KJICTOK, HHOTJa Ke B 
BUI HEOOJINMX CKOMICHHH, MOABJIAIOTCA B MHOMETPHH OKOJIO Me30MeTPaJIbHOH 
Kaku. B OCHOBHOM OHH TIpeACTaBJIeHbI O(HOAEpHBIMH He BIOMHE Audpepenwu- 
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POBaHHbIMH (pPOpMamu. Sta uacTb MHOMeTPHA MHUIbTPpMpOBaHa JIeH KOWMTaM 
(arpaHyJIOWMTaMH), B KOTOPbIX JlefKO MO%KHO OOHAPYKHTb HAKOIWIeHHe 903HHO} 
(puJIbHOH 3epHHCTOCTH B Ma3Me OKONO Apa. Berpeuarorca NepexosHble (pOpMb 
OT M@JIKHX JIMMCPOILMTOB C 3CPHHCTOCTHW K OOJIee KPYNHbIM OLHOANCPHbIM KJIeT> 
KaM MeTPpHaJIbHOM xKesesbl. ITO Maer HaM OCHOBaHHe NOJaraTb, TO KJleTKH 
MeTPHaJIbHOM wXeTesbl WudpepeHUMPYIOTCA HE TOJIbKO H3 COCMHHTCJIbHOTK aH 
HbIX KJI@TOK MHOMeTPHA, HO M u3 arpanysouuTOB. Kierku MeTpHaJIbHOW *Keleshl, 
HaXOMAILMeCA B MHOMeTPUH, XapakTepH3yloTcA cBoelt pesKo Oasodusnen. B 
OOOCOGJICHHBIX OKPYPVJIbIX KJleTKaX APO pacMOJaraeTcA IKCILEHTPHIHO; C OHO 

CTOPOHDI Apa, Mpwierai K HeMYy, NOABAeETCA MeIKaA 903HHODMIbHad 3epHH 
croctb (puc. 2a). Tlo mepe yBemueHua pasMepa STHX KJeTOK CTaHOBHTCA OOsb~ 
Ie H SAPO; yYBeIMYMBaeTCA 30Ha C 3EPHHCTOCTbIO, CaMH 3ePHbIINKH CTAaHOBATCH} 
Kpymuee (puc. 2 6). BnoceqcrBuu OHH MpeBpallalorcaA BTHMMYHbIe By AepHbIe: 
KJI€TKH M€TPHAJIbHOM 2KeseSbl, BOSHUKAIOMHe B pesyJbTaTe MOO amuToTHye-) 
CKOii MepeliHypoBKU Apa, WHO JeleHuA Apa MHTOTH4eCKUM TyTeM, B OOOKX} 
clyuaax — 6e3 pasyeeHus WnTOMIasMbl. AMHTO3bI H MHTO3bI B 9THX KJleTKaX! 
BCTPeualoTcaA OYEHb UaCTO. 

Bo spema muro3sa (puc. 2 6) 903HHOHIbHbIeC BKJIOUCHHA, HMerOUIHecs | 
B KJIeTKe, COXPaHAIOTCA, pacmouarascb OKOJIO XpOMOcoOM B MeTatbage MH TMepeme- 
Uladcb BMecTe C HHMH B aHada3e. Ba3soduslbHan ceTuaTad CTpyKTypa Hcuesaer, 
B lvla3Me ObIBaeT BHJHa JIMIlb MeJIKad Oas0duJlbHaA 3eCPHHCTOCTD. 

HeckouIbKO HHave MPOTeKaeT MHTO3 B KJI€TKAX Me€TPHaJIbHOH *Kele3bl, JeKa- 
UMX B 9HoMerpuu. Inasma KJIeTKH CTaHOBUTCA COBeEPIIeHHO Ipo3pauHOH, B Hel 
BHJHa 303HHOPHIbHaA 3ePHHCTOCTh (B BUe OKPYIIbIX Kaleek) HU Oa30*puJIbHbIe 
HelIpaBUJIbHOH (POpMbl KPYMHble TIbIOKM, pacceAHHble NO Bce Ma3me. Kopor- 
KHe XPOMOCOMDI pacMOvJlaraloTcA B MeTada3HOH MWwlaCTHHKe KOMMaKTHO, HHOTa 
B BHJe@ KOJIblla. 

Kak HMCKJIIOUeH He BCTPedalorcs OUCHb K PYMHbIe YeTbIPeEX bA EPHble KJICTKH Me€T- 
_PHaJIbHOH > KeJlesbl. 

BpicBoOoduBWHeCA H3 CHHILMTHAIbHOH CBA3H KJICTKH MeTPHaJIbHOH 2Kese3bl 
CHOCOOHbI MHIPHPOBaTb MO MeXKKJIETOUHbIM MpOCTpaHCTBaM. OHH BbIXOJAT B MIpo- 
CBe€T KPOBCHOCHbIX COCYOB, a NO COCyJaM, BEPOATHO C TOKOM KPOBH,— K 3apo- 
apy. KierkH MeTpHaJIbHOH 2K ee3bI MACCOH BbICEIAIOTCA B MOJIOCTh MMIMIaHTa- 
ILHOHHOM KaMepbI HaBCTpeyy BpacrTatollemMy B eH aJIbHY1O TKaHb TpodoGuacry 
Z3aposblla (puc. 3 a). 

IIpv HaxOxKeHHH KJIETOK MeTPHaJIbHOH 2Xee3bl B MpocBeTe cocyjja HepedKO 
K OOOOUKE STHX KJICTOK MPHIMNAalOT IPHTPOUNTHI. B rmy1a3Me HEKOTOPbIX KJIETOK 
MOXKHO BUeTh JO3HHOPHJIbHbIe YACTHIbI, NO BeIMYHHE PaBHble SPHTPOLMUTY, 
a mogquac Oas0uIbHbIe TOMOreHHbIe PibIOKM, HaNOMMHAalOlWe MHKHOTHYeCKOTO 
XapakTepa Apa. MoxuHo novlaratTb, 4YTO 9TO 3aXBauYeHHble KJIeTKOM UaCTHILbI. 

Kak yxKe OTMe4aIOCb, KJIETKH METPHaJIbHOM *KeMeSbI BHICEAIOTCA U3 ELH LY- 
aJibHol TKaHM (decidua basalis) u u3 KpOBeHOCHBIX COCyYOB H MHIPUPYWOT K 9K- 
TOM AaWeCHTaPHOMY KOHYCY 3apOfblllla, B TO BpeMA Kak TpodoOulactT JBHKeTCA HM 
Hapcrpeyy. J[ocrurHyB 9KTOMMaleHTapHOroO KOHYyCa, KJICTKH MeTPHaJIbHOli 
*KEIESbI IPOHHKAalOT BHYTPb e€FO MO MOJIOCTAM, KOTOPble HMEIOTCH M@XKAY PbIXJIO 
Jle%KallUMu KJleTKaMu Tpodob.acra. MHorya OHM BCTPeyaIoTCA TaM B OOJIbILIOM KO- 
jugecTBe. Hepexko OTJebHbIe KJI€TKH Me€TPHaJIbHOM 2Kee3bI IWIOTHO OKPy2Ka- 
tOTCA CO BCeX CTOPOH TpooO.1acToM WIM 3axXBaTbIBalOTCA PHraHTCKHMH KJleTKaMu 
Tpoo6sacra (puc. 3 6). Ormeyenbi cryuan Jerenepaltuu Takux tbarOuMTHpOBaH- 
HbIX KJICTOK. 

Oxko0 3apofplliia CKOMIAeTCA MHOFO KJeTOK MeTPHaJIbHOli 2eNesbl, cpelu 
HUX BCTpeualoTcA MH BHOHE TudppepenunpoBaHHble, UM elle ;HbIe POPMLI. 

Haum HaOJOJeCHHA MOATBep»K Lalor JanHbie Ceabe u Max Keyna (8) 0 Tom, uTO 
KJI€ETKH METPHAaJIbHOM 2KEJe3bl PasBUBalOTCA HM B MCKYCCTBCHHO OOpa30BaHHOl 
qeiunyome. Mecromomoxenve M KOMYeCTBO UX MPHMePpHO TaKOBO Ke, KaK F 
B HOPMAJIBHBIX YCJIOBUAX, HO B NellulyOme JecaAToro WHA OepemMeHHOCTH BeMYMHE 
KJICTOK M€TPHaJIbHOH WKeJe3bI HM KOJIMYCCTBO HX HECKOJIbKO OOuIbIle, UeM B TON 
cylyuae, KOra B MaTKe Pa3BHBaeTCA 3aPOJbILI. 
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Kak H3BeCTHO 43 AMTepatypbI (°->), KNeTKH MeTPHaJIbHOli 2xKeseSbI CHOCOOHDI 
fsalacaTb riMKOreH. Takum OOpa30M, KJleTKU, HarpyxXeHHble TIMKOFeHOM, aK- 
THBHO BBICeJIAIOTCA H3 SHOMETPHA K 3apOMbIILy, aTPOoOacr NocMEHErO 3aXxBa- 
‘ThIBAeCT TaKHe KJI€TKH HM UCHOb3yeT UX JIA CBOerO NHTAaHUA. 

JlpyAepHocTh KeTOK MeTpHaJIbHOH 2%*Keesbl, a CieOBaTebHO, yBeM4e- 
Hue OOWeH AepHOH MOBepXHOCTH, MOXET ObITb OOYCJIOBeHO YCHeHHeM OOMeH- 
#HBIX IIPOIMeCCOB B KJI€TKe, CBASAHHbIX, ObITb MOXET, C BbIPAOOTKON 303 HHOUJIb- 
pHOH 3epHucroctu. Hanuuue B KerKe ABYX CpaBHHTe/bHO HEOOMbINIMX Aep MOXerT 
}Tak2Ke PacCMaTPHBaTbCA Kak MpHcMocoOMeHHe WIA MpOXORKAeHUA KIeTKH TO 
hY3KHM M@XKKJICETOUHDIM TpocrpancTBamM. KwierKH MeTPHaJIbHOM Keesbl MHOT a 
}(ua BOCbMble CYTKH) MpOXolAT yvepes STM TEJMaIbH BIN cNOH, pas qBurad KJIeTKU 
|1lacTa HW BbIXOAA Bb MOJIOCTb HMIMJIaHTalMOHHOH KaMepbl. 

) Ham kaxercs, uro cneqyer OOpatuTbh oco60e BHHMaHHe Ha OGocoGeHnHe Me- 
{pudepuyeckoro COA MpospayHOH WuTOMMAasMbI, OOpasyroulero MosYac B KIeETKaX 
)MCTPHAJIbHOM %AKe/e3bl MHOXECTBO MY3bIPeEBHAHBIX BbICTYNOB (puc. 2 a). 3Haue- 
Hue TakHX IYy3bIpeBHIHbIX OOPas0BaHHii MOKa HeH3BeCTHO. OmHako, TakHe x%xe 
|MYSbIPH, OKPy aloe KETKY, MbI BUM MHOFa y PpaHkyJIOIHTOB: y 303H- 
)HODHJIOB (B SHAOMETPHH pora MaTKH) WH Y CMellMaJIbHbIX JIeHKOMMTOB. 

| WUrax, npv umnismanraluu sapompbilla KpbICbl B SHJOMeTpHH HM MHOMeTPHH 
MaTKH Pa3BHuBaeTca JeuMAyalbHad peakWHA, OMHUM M3 MPM3HaKOB KOTOPOH, Ha 
Halll B3PvIA, MOXKHO CUMTATh H AudPepeHUNpoBKy CBOeOOpasHbIxX OJ yx*KWar‘oulux 
KJICTOUHbIX 3JICEMCHTOB — KJICTOK MeTPHaJIbHOH 2*ee3bl. OHH BO3HHKAaIOT H3 
\COCJIMHHTEJIBHOTKAHHBIX KJICTOK HM arpaHYJIOWWTOB H CHOCOOHDI HaKallJIHBaTb 
)2903HHOPHIbHY!O 3epHHCTOCTb H rauKoreH. Murpupya kK 3apoblllly, OHH AKTHBHO 
JOCTaBIAIOT CMY MHTATeIbHbIN MaTepHad. 


| 
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UHTOMOrH} 


H. A. CMATTEH 


MCTOYUHUK OBPA3ZOBAHHA XPOMA®®HHHDIX KJIETOK 
BPIOUIHO-AOPTAJIDHbIX TAPAPAHTJIMEB 


(ITpedcmaeaeno akademuxom H. H. Ilmaaveaysenom 28 II 1958) 


IIpupoga Keto, oOpasyrouyux xpomadp bunny cucTemy, Jo cero Bpemeu] 
cnopHa. O6menpH3HaHHbIM MOXKHO CUHTaTb TOJIbKO TeHeTH¥eCKYyIO CBA3b HI 
¢ 3a4aTKOM CHMMaTHuecKOH HepBHOH CHcTeMBI. OTO NosO*KeHHe, yCTAHOBJICHHO! 
elle CTapbIMH apTopamu (3,°,”), NOXTBepskKeHO B MHOPOUHCJICHHbIX MOCIeLyK 
Wx pa6oTax. OHako ocTaeTca HeACHbIM, Pa3sBMBaIOTCA JIM xpomadPvHHE} 
KIeTKH W3 HequdbepeHupoBaHHOrO J/IeMeHTa 3a4uaTKa WIM UX HCTOUHHKON 
ABIAIOTCA yxKe OOOCOGMeEHHbIE CHOHTHOOMAacThI (rIMaJIbHble 3JIeMeHTHI) Wu 
HelipoOmacTL! (COOCTBeEHHO HepBHble QJIeMeHTHI). PesyibTaTbI pador JlaBpeHTbeBé 
(1) H ero COTPyAHHKOB Ha ApyrHMM BOMpocaMH, CBA3AHHBIMH c MHTepopellen 
Wel, IpMBeIM ero, B YaCTHOCTH, K TeOpeTMuecKOMy BbIBOLY OOMIero NOpAyKa — 
O TMasIbHOM HCTOUHHKe xpomadPHHHbIX KJIeTOK HaymouedHHka. | 

Kasauocb Obl, pellieHHbIi BOMpoc O IpHpose 2TOM TKAHH B MOCeAHUX CBOE 
Kax 0 ABTOHOMHOH HepBHOM cHcTeMe paccmMaTpuBaetca MHaue. McTouHHKos 
mpeqmosaraetca MHAMpPepeHTHbIA THM KyleTOK, OOpa3yroulHi HelpoOmacThl 
cnoHrHooacThl H xpomaddunoduacty (*), HH CHMnaTOXpomappyHHDI cH 
WHTHH, H3 KOTOpOrO AupdepeHuMpyloTca CHMnaTOOMacTH! H xpomadPunoba 
ern (*). 

Sayaua HacTOAINeH pa6oTb! 3akIOUaeTCA B H3YYeHHH KJETOUHHIX Ludphe 
PeHIMpOBOK CHMMaTHyecKOH HepBHOH CHCTeMbl — HauMHaA OT cTaHH HHAND 
(pepeHTHOrO HepBHOrO 3a4aTKa, KOrjla ellie He ylaBIHBaeTCA pa3Hulla B Aep 
HbIX MW WMTOMIaSMaTHYeCKUX CTPyKTypax, JO MepHoya dopmMupoBaHua BbIpa 
YKCHHBIX PIHAIbHbIX, HEPBHLIX H XpOMaCP(PHHHBIX KJIeTOK. 

Pa6ora npoBosuiacb Ha 3apo_buax Kppicbl oT 11 no 20 WHA IMOpMOHAabHOr’ 
pa3sBHTHA WM Ha MOJIOQbIX KpbicaTax OT | oO 20 AHA MOcse pow TeHHa. Matepuas 
(buKcuposaca: 1) opmamHHOM, CyseMOBbIMM MH CMPTOBbIMH CMecaMH ¢ NOcHe 
AytolleH OKpacKOH MeTHJIOBbIM 3eJIeHbIM — MHpOHHHOM mo YuuHa, no Péup 
reHy, C JOKpaCKOli CBeTJILIM 3eJICHbIM H CepeOpom no byke —Buabmiopckomy — 
Jlappentbesy; 2) B CMecsiX OUXpomatTa c cbopMaMHOM H OMXpoMaTa C XPOMOBO! 
KMCJOTOH Avid THCTOXUMMYeCKOH peakWHH Ha allpeHasIHH M B HOLMCTOKUCION 
KamMH (KJO;) Ha Hopanpenanun *. 

Xapaxktep Auphepenuupyiouluxca KeTOK B y3laX HepBHOH CHCTeMbI yu 
THIBAJICAH TO CJICNYIOUMM MpH3Hakam: 1) nO AHHAaMUKe H3MeHeHHH BesIMUM 
aAfep HW MHTeCHCHBHOCTH OKpacKH xpomaTHHa no MénpreHy HM METHJOBbIM 3eJe 
HbIM; 2) MO KOMHYeCTBY AMpbIMeK B Mpouecce AuPPepeHUMpOBKM KJIeTOUHEL 
9JIEMCHTOB (BbIABJICHHBIX IIMPOHHHOM H CBETVIbIM 3eJICHbIM); 3) 10 CTeneHH U3Me 
HeHHA OObeMa Ma3Mbl MH XapakTepa WUTOMIaAsMHYeCKUX CTPYKTYP pasBUBaIc 
INMXCA KJIETOK: 3ePHHCTOCTH (NOJy4YeHHOH Mp OKpacKe MHpOHHHOM) HU Helipd 
(uOpuanapHoro anmapata; 4) no rucroxumuyeckoli [peak n1a3MbI KeTO 
Ha ajlpeHasiMH WH HOpaypeHaHH. 


“ B cratbe npHBOAATCA TOMbKO Te THCTOXHMMYeCKHe METOLBT, KOTOPbIe aH yume pe 
3yJIbTaTEI. 
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SapucoBku mpenapatop (okpacka no Yuna) ppmonnensi PUCOBaJIbHbIM 
-anmapatom (00. 120, ox. 20x, Ha ypoBHe cTova); puc. 3 6, 2 —MuKpodoto 
(oKpacxa no Méupreny), 06. 8, ox. 10X. 

I[uronornyueckan WudtepenunpowKa KeTOK HauMHaerca He OJHOBPeMeHHO 
'B PpasHbIX y3lax 3a4aTKOB HepBHOM CHcTembI. Orcioya H cTreneHb UX 3pemocTH 
pasiMuHa Ha pa3sHbIX CTaMMAX pPasBUTHA 3apombua. Ona cBA3aHa Cc OOULMM 
MpolleccoM rMcToreHe3a HepBHOM CHCTeMbI HM MHrpalHeli KeTOK M3 HepBHOM 
| TpyOKu. Crenenb AudcbepenyMpoBKH mayaer m0 Mepe yaaleHHa OT UcTOUHMKa 
| MHrpalluW B CleXyrolleM NOPAKe: 3auaTKH YYBCTBHTE/IbHbIX Y3JIOB, CTBOJIbI 
CHMMaTHYCCKOH HePBHOH CHCTeMbI, OplOWHO-aopTasbHble cuMMATHYeCKHe Y3uJIbI. 

Kak H3BeCTHO, M3 OpIoWiHO-aopTa/IbHbIX CHMMaTHYeCKHX y3l0B (bopmupyerca 
MOSTOBOe BelleCTBO HaMOYCUHHKOB, MpescTapssioulee coboli camoe KpymHoe 
CkoneHHe KeTOK xpomadPunHol TKanH. []paBunbHaa OWeHKa BbIlMenepeyc- 
J@HHBIX MPH3HAKOB IWHTOMOrMyecKOH WuddPepeHuMpoBKA KseTOK, a OTCIOMa u 
pelueHve Bompoca 06 McTOUHHKaX OOpa3z0BaHHA xpomadPuHHOl| TKAHW, OKa3a- 
JIMCb BO3MOXKHbIMH IIPH yCJIOBHH M3y4eHHA JHHAMHKUM M3MeHeHH BO BCeX STUX 
Y3JIOBbIX IYHKTAX MUrpallWH, HaYHHaA C YYBCTBHTCAbHBIX Yy3J0B. 

Ha 11 cyrku paspuTua 3apogbiua KpbIcbl H B NepBylo nosoBnny 12 cy- 
TOK 3a4aTKH YYBCTBHTECJIBHbIX Y3JIOB COCTOAT H3 OMHOPOJHbIX, HHYeM He OTJIMUAIO- 
WUXcA Apyr or Apyra ksetoK. B revenue 12 cyTok HameyaloTca MepBbie Npu3Ha- 
KH uddepenHuHpoBKH UX Ha CHOHTHO- HW HelipoG6sacrbl. OcHOBHEIM NpH3HakoOM, 
MO KOTOPOMY MOXKHO Cy UTb O PaCWIeCHEHHH KJI€TOK HeEPBHOTO y3uJla Ha [Ba TuMAa, 
ABJIACTCH HHTCHCHBHOCTb OKPaCKH XpOMaTHHa. UactTb ajlep craHOBHTCA TeMHEe 
IIPH OKpaCKe MeTHJIOBbIM 3e1eHbIM H Mo Mébreny; Apyrasd ocraerca cBerwOn. 
Ilpu sToM Oosee TeEMHY!O OKPaCKy YaCTH 3 HX HeMb3A OTHECTH 3a Cuer Gouee 
KOHILCHTPHPOBaHHOrO CKOMJIe€HHA XPOMAaTHHa B MeHbIUMX NO OObeMYy AApax. 
MuTeHCHBHOCTb OKpaCKH XPOMaTHHA MOxKeT ObITb pasHOli B ALpax OAMHAaKOBOrO 
pasMepa Hu MOxerT ObITb BbIIle B Apax OoNbUWlero pasMepa~. 

JivHamuka JlaJIbHeM WINX H3MeCHEHHM TeMHbIX VM CBeTJIbIX AJep B UYBCTBUTEJIb- 
HbIX y3JlaX OYCHb JeMOHCTpaTuBHa (puc. |1a—e). TemHble Apa, YMeHbIasacb 
B pa3Mepax, IpeBpalllatoTca B CNOHTHOOMACTHI, CBeTUIbIe, PE3KO YBeJIHYMBaACh,— 
B HelipoOvlacThI. O6 2TOM CBUeTeMbCTBYIOT HX TOMOrpaduyeckoe Paciooxwenne 
HW BCA CTPYKTYPa KJIeTOK: HapaCcTaHHe OObema Mva3MbI Heli poOwacTOB, MOABJIeHHe 
B HHX Helipo*uOpuasaApHoro anmapata (puc. | 0) u HeGombmoe ynCIO API 
Wek (1—2); yOblIb MpoToMma3MbI B CNOHMOOJacTax HU YBesIMYeHue B HUX KOJIH- 
yeCTBa AJ[pbiilieK (3—5d). 

B cummaTuyeckoH HepBHOH cucTeme Ha 12 cyTKH 9MOpuOoreHesa KPBICHI ee 
HHKaKUX KJICTOUHBIX WudcdbepeHUMPOBOK OTMETHTb He yAaeTca. Ee kulerKH OJHO- 
THMHbI, MeJIKH, C KPYMHbIM KPYTVIbIM AZPOM. XPOMAaTHH PaBHOMeEPHO paciipesesen 
B Aapax. B aqpe 1—2 agppiuKka. LuddepentuposKa KJeTOK B y3.1axX CHMNaTH- 
yeCKOFO CTBOJa OproOlIHOH OOacTH HauMHaetca Ha 13 cyTKH SMOpHoreHesa KPbI- 
Cbl, a B OpIOlHO-aopTaJIbHbIX — B TeyeHue 15 cyToK pasBuTusa. Ha puc. 2a Buz- 
HbI KJI€ETKH CHMMaTHYeCKOrO y3ula: CIpaBa — AApo HelipasbHoro THNa CO Cabo 
OKpalleHHbIM XPOMATHHOM, CJIeBa — Oo/lee TeMHOe, TIMaJIbHOe. 

XapaktTep WuTOorMuecKOH udpepeHUMpOBKU CHMMaTHUeCKOH HePBHOH CH- 
CTeMbI He€CKOJIbKO WHOM, YeM B UYBCTBUTEJIbHBIX y3Jiax. HameruBllaica Ha 
13 cyTKH pa3HHla B HHTeHCHBHOCTH OKPacKM XpOMaTHHa yCHIMBaeTCA B Ooulee 
mo3qHHe CpoKH 2MOpnorenesa (13—17 cytTKu). Ho Benuunna TeMHbIX Aep IPH 
9TOM He YMeHbINaeTcA C TaKOM 3aKOHOMEPHOCTbIO, Kak 39TO HMeCT MECTO B UYB- 
CTBUTCJIbHbIX y3uiax. Apa Mosroe BpeMA COXPaHAIOT MperKHIO!O BEIMYHHY WI 
Jame yBemuuuBaloTca. TOAbKO B MO3qHHe CpoKN 9MOpHoreHesa (16—20 cytTKn) 
OHH HeCKObKO YMeHblllalorca B pasMepax. KomuuecTBo MpOToma3Mbl BOKPyr 
TeMHBIX Alep B Mpolecce AuddepeHUNPOBKH yOplBaeT, UNCO AMPbilleK B Ape 
yBemuunBaetca Jo 5—6 (puc. 2 6, HHKHAA KleTKa; PHC. 2 0 — [Be KM€TKH Cle- 
Ba). HaoGoport, BOKpyr CBeTJIbIX Aep KOMMYeCTBO MPOTOMMAaSMbl Hapactaer, 
UHCO AjlpbllleK He Mensetca. Uerkaa AudepeHuupoBKa KeTOK Ha CHOHTHO- 


* JIna mogrBepxKsenua sToro HaGmoZeHua TpeOyeTca (pOTOMeCTpHA Ayep. 


6u1acTbI (C TeMHbIMH 4,paMu) H CHMMaTOO,IacThI (CO CBeETIbIMH AApaMu) HacTytae 
Ha 17 cyTKu pa3sBuTua (puc. 2 0). 

B 6prowHo-aopTaIbHbIX CHMMaTHYeCKUX y3Jlax B TeyeHve 15 cyTOK pa3Bu 
THA 3aPOMbillla MPOMCXOLAT Oosee CMOMHbIe MpOlecchl AudpepeHuUMpoBKH U rlepe- 
JIBYOKeHHe KJICTOUHBIX 27IeMeHTOB. [imaJIbHbIe HM HeHpaJlbHble 3JIEMeHTbI CHM- 
naTuueckoro 3auaTKa OOpasylorcs B Hayase lScyToK pa3BuTHA B OOWacTH 3aqHelt 
WM OOKOBBIX CTCHOK OPIOWIHOM aOpTbl, HEMOCPeACTBeEHHO MIPHMbIKaIOUlNX K CMMIa- 
THUeCKHM CTBOJaM. II]peumyufecTBeHHOe CKOMIeHHe KJIeTOK TIMaJIbHOrO THIa 


TEMHbIMH A PpaMuW HUMeeT MeCTO HeECKOJIbKO BBbIMIe — BOJIM3H 38akJIaqKU KGPKOBO-¥ 


ro HalmoueuwHuka. Slecb HaunHaer LudepeHWupoBaTbcA TpeTHH THI KJIeTOK,, 
OTMHYAIOLMlicA MO CTPYKTYpe OT PMaJIbHbIX M HeMPaJIbHbIX 3JICMeHTOB. OTH 
KJI€TKH HMeIOT KPyruioe cBeTIOe APO, c 3—4 AM pbIWIKaMH H OleqHO OK palliMBalo- - 
mlelica roMoreHHou mporonma3smonH. B OnuxKalliMe CpOKH PpasBUTHA 3apO) bila | 
Apa U WMTOMWNIas3Ma 3THX KJICTOK H€CKOJIbKO YBEJMYMBalOTCA NO CPaBHeHHIO CO} 
CNOHTHOOsacTaMH, HO He ocTHraior pasmepoB Hel poO.acros. IIpu oOpadorKe } 
XPOMOBbIMH COJIAMH MpoTOmia3Ma 9THX KeTOK Ha 19 cyTku 9MOpHOreHesa MIPH- | 
oOperaert Gy po-KeIThI OTTEHOK, CBUETeIbCTBY OMIM 06 ux xpomaduHHOL MpH- | 
poe. Peakunio Ha HOpadpenadiuH OHM JaloT 3HadHTeJIbHO T037%Ke — Ha 10 cyTKH | 
NOCTSMOPHOHaIbHOrO pa3BuTHA. 

Ha puc. 3a npescraBJeHbl KJI€ETKH OPIOWHO-aOpTa/IbHbIX CHMMAaTHUeCCKHX Y3- | 
op 18-qHeBHOrO 3apOfbillla KPbICbl; BHH8Y — [Be XpoMad@uHHble KJIeTKH, CJle- 
Ba BBepxy cuMMaToOlacT, CpaBa BBepxy — CNOHrHOOuACcT. 

3ieCb YMeCTHO OTMETHTb OJHY CYILECTBEHHY10 OCOOCHHOCTH CTPYKTY Pb ILHTO- 
Mla3MbI PaSBUBalOWUxca KeTOK. [IMpoHHHOdHIbHaA TibIOuaTOCTh HW 3ePHHC- | 
TOCTh HaOwOaloTCA Kak B IIMaJIbHbIX, TaK HW B HeMPaJIbHbIX 9JIEMeHTaX H He 
MOrYT CJLYKUTh UX LuddepeHHaJIbHbIM IIpH3HaKOM, B YaCTHOCTH, WIA H3yYeHHA 
CTaHOBJICHHA HUCCTeBCKOM cy6craHuuu. IIporonma3mMa TpeTbero, xpomadduuH- 
HOrO THMa KJI€TOK TepxeT PIbIOUaTOCTh H OKPalUMBaeTCA 3HAUHTeIbHO OuleqHee. 

O6Opas0BaHue 9TUX KJIETOK Her He TOJIbKO B OPIOWIHO-aOpTaJIbHbIX y3Jlax. 
Kak u3BecTHO, K KoHUy 15 cyTtok sMOpHoreHe3sa HayMHaeTCA MHrpallHA KJIeTOK 
BHYTPb SMHTesHabHOrO HalmoveyHHKa. Murpupywr Bce Tpu THMa KleTOK. OJ- 
HaKO OCHOBHYIO MaCCy HX COCTABJIAIOT IMaJIbHble, OUCHb HEOOJIbILYIO — XPom- 
ad(PuHHble, a COBCeEM He3HAYHTeIbHY!O (B Bue CMHHUYHbIX KIeTOK) — CuMMa- 
TOOAacTHl. 

Hastbueitiaa LuddepeduupoBKa KwJIeTOK UeT Kak B OPIOWWHbIX OKOJOHaI- 
MOYCUHMKOBHIX Y3laX, TaK HW BHYTPH IMMTeIMaIbHOTO HalnoyeuHHka. I mMasb- 
HbI€ SJIEMCHTbI C TEMHbIMH ALPaMH, MUPPHpoOBaBllne B HaMoueyHHK, Tpynnn- 
PytOTCH B CKOMJICHHA, KOTOPble PacNOJaraioTcdA CpelM IMUTeMHAaIbHbIX KJIeETOK 
B Bue «TeMHBIX WapoB»*. Ha nporaxenuu 15—17 cyroK pa3BUTHA MO3roOBCE 
BelleCTBO HaNOYCYHHKOB COCTOMT IIPeCHMYIMeCTBeEHHO H3 «TeMHBIX IUlapoB» 
eQHHMYHbIX XPOMadbPHHHbIX IICMEHTOB CO CBeTJIbIMH APaMH, MHPPHPOBaBLUAX 
cioya BMeCTe C TvIMaJIbHbIMH H3 OpriolHO-aOpTaJIbHbIX CKONMeHHH (puc. 3 @). 
Ilo Mepe yBeJIMYeHHA CPpOKOB SMOPHOreHe3a UHCIO KTeEMHbIX IlapOB» YMeHblllaer- 
CA, «CBeTJIbIX» — BOSPaCTaeT; OHM BbITATMBAIOTCA HW 3allOJIHAIOT BCIO WeHTpaJb- 
HYy!O YacTh HafmoueunuKa. K MOMeHTY POxXJeHHA KPbICAT «KTeEMHbIX IlapoB» 
ocTaeTcad OWeHb MaJlO, a K 5—10 AHAM Mocue pox eCHHA OHH IWesHKOM 3aMellalor- 
CA CBETJIbIMH CKOMIeHHAMH (puc. 32). Tlo6ypeHue WuTomMasMbI pH OOpaborKe 
XPOMOBBIMM COJIAMM HaOsOJaeTCA TOJIbKO B KJIeETKaX CO CBeTJIbIMH Apamu uv 
COOTBETCTBEHHO B «CBeTJIbIX Wapax» **,. Het podu6pusiA pHbI antiapat B Mporo- 
Tw1a3M@ KJICTOUHBIX CKOIJIeHHH - MO3rOBOrO BelecTBa HalMmoueuHHuKa HaMH Hu 
pa3sy He Obl oOTMeueH. 

YcraHOBJeHHe HCTOUHMKa OOpasoBaHuA xpoMadPPHHHbIX K/leTOK NyTemM WH- 
TOMOPMYeCKOO aHaJIH3a TOJIbKO B OPIOWIHO-aOpTaJIbHbIX y3Jlax 3aTpyLHAeTCA 
HaJIM4HeM 3f\eCh TPeX THMOB KJeTOK C HX MepexoJHbiImMu PopMaMu, GJIM30CTHIO 


* TepMuH «uap», ompesemsouluit POpMy CKONMeHMA KIETOK, OVCHb yauHO aH Tony6om 
B 1936 r. 
** Vnorla u B MepexogHbIxX Popmax. 
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Puce. 3. Kaerku OproulnblxX MaparaHraves U HaAMOveuHHKH 


AH, T. 120, Ne 4, CMuTTen 


CpOKOB MpeoOpasoBaHuli B raMadbHbIe H xpoMadbpuHHbIe 31eMeHTHI (15 cyrKu 
pasBHTHA), a TaK%Ke COXRKHOCTHIO TOMOrpapuyecKUX B3aHMOOTHOLIeHHIt. Kpome 
TOO, Mp H3y4eHHH SMOPHOHAJIbHOrO pasBHTHA 3/1eMeHTOB CHMMAaTHUeCKOH HepB- 
_ HOM CHCTEMbI BCTpeyaloTCA TPYAHOCTH, CBA3SAHHDIC C OOMIMMH BOMpocaMH KeTOU- 
HBIX LudpepeHUMPOBOK H pocta. TaKoBbIMH, B MepBy10 ouepelb, ABJIAIOTCA MUTO- 
THYECKHE WHKJIbI B PasBHTHH KJICTOUHBIX 3/1eMeHTOB. Bo Bropyio oOuepeb cule- 
AyeT YUYTbIBATh BOSMOXAHOCTh AeludppepeHuMpoBok; MOMMMO JIMTepaTypPHbIX 
WaHHbIX (°), Ha STY MBICIb HABOAUT U3yYeHHe MUFpUpyIoONX (pPOpM KJIeTOK B Hal- 
MOYeYHUK B MO3QHHe CPpOKH pa3BUTHA 38apoAbilua (20 Web), Kora ABHO MOBBI- 
maeTcA KOJIHYECTBO HeEHpoOOacTOB NO cpaBHeHHiO c Ooslee paHHuMH cpoKaMH 
smMOpuorenesa (15—18 jeub). 

OHako = BbIIIeCKa3aHHoe § conocraBleHue WMTOMOrHYeCKUX u3sMeHeHUti 
TIMaJIbHBIX WH HeHPaJIbHbIX 3JICMCHTOB B UYBCTBHTEJIbHbIX Y3ulaX HW CHMMa- 
THYCCKUX CTBOAX C MHIPHpytoOuLMMH @opMaMH KJIeTOK 3  OproLIHO-aop- 
TAI bHbIX CHMMATHYCCKHX Y3JIOB BHYTPb HAANOYEYHHKOB, NO3BO/AeT y2Ke TeMephb 
BbICKa3aTbCA B NOMb3y TIMaJIbHOrO HCTOUHHKA XpoMadpPHHHbIX 31eMeHTOB, 
JlokasatebcTBOM SToMy ABsIsAeTcA: 1) mpeoOpasoBaHHe TIMaIbHbIX 3@MCHTOB 
B xpomMapPuHHble BO BpeMA TepeABHXKeHHA KWeTOUHOTO MaTepHala B Haj- 
movewHuk (puc. 3 6 — murpallua B HaMO4e4UHHK; BBepXy — IviHaJIbHbIe, BHH- 
3y Xpomaunuple KeTKH); 2) CMeHa PIHaJIbHbIX CKOMIeHHHM XpoMadPvHHBIMH 
B Mpollecce SMOPHOHAIbHOTO HW MOCTHATaIbHOFO pasBUTUA HaknoyeunuKoB. Ha 
puc. 3 6 M0Ka3aH HafnoueuHHK |7-7HeBHOrO 3apOsbIllla KPbICbI, MO3TOBOe BeUle- 
CTBO KOTOpOrO MpeAcTaBAeT COOOH MpeHMYILeCTBEHHOe CKOMICHHE IHaJIbHbIxX 
3JIEMCHTOB B BHJe «TeEMHBIX IWlapoB»; Ha pHc. 3 2 — HasnoyeuHHk 30-HeEBHOTO 
KPbIC€HKa, MO3POBOE BeleCTBO KOTOPOFO COCTOHT H3 CKOMJICHHA CBETJIbIX XpoMat- 
@UHHbIX KJICTOK. 

B 3aKJIIOUCHHE MOXKHO CKA3aTb, YTO HH Ha OAHOHM CTAAUM pasBUTHA 3apojspua 
KpbICbl HE HMeeT ME€CTa OOPa30BaHHe CHHUNTHA B OPtOUIHO-aOpTaJIbHOM 3auaTKe 
CHMMaTHYeCKOH HePpBHOM cHcTeMbl. CnoHrHo6sacTbl H CHMMaToOOmacThl Wudpdbe- 
PCHUMpylOTCA H3 MepBOHAYAIbHO OAHOTHMHbIX, HO Y€TKO OTTPAaHHYeHHEIX pyr 
OT Apyra KeTOK. O6pa30BaHHe xpomMadpunoOsacToB HeT IMTebHOe BpeMaA 
B TeYeHHe IMOPHOHAIbHOFO HM MOCTHATAJIbHOrO pa3sBHTHA 3apoypuua. B 9TH Me- 
PHOJbI UMeroTCA Ke YeETKO OGOCOOJEHHHIC PIMaJIbHbIC HM HeHPaJIbHbIe 9JICMeCHTHI 
B He€PBHbIX 3a4aTKax. CyleqOBaTeIbHO, OO HHAMpepeHTHOM THNMe KIeTOK Kak 
06 ucTOuHHKe xpomadpunobsacta, HeMpoOsacta M CNOHTHOONAaCTa, TOKE HEIb3A 
TOBOpHTb. XpomadpunoOacr BO3HHKaeT 3 CHOHPHOOACTA. 


UucturyT mopdosoruu *HBoTHEIX uM. A. H. Cesepmosa Tloctyn.o 
Axkafemun Hayk CCCP 2) TIS 
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Jlokxann Akayemun nayk CCCP 
1958. Tom 120, Ne 4 


H. A. JIEBEEBA 
NOJIYYUEHHE NOJIMNJIONIOB SOLANUM POL YADENIUM GREENM 
(ITpedcmaeaeno akademuxom H. B. Luyunom 380 XII 1957) 


S. polyadenium — cBoeoOpasHplt MeKcuKaHCKMi Jukuu Bu KapTodess, 
@J\MHCTBeHHDIM MmpescraBuresb cepnu Polyadenia Buk. S. polyadenium ormuuaer- 
CA YCTOMYMBOCTbIO K KOMOPaACKOMY HKYKY, MOMeBOH YCTOHYMBOCTLIO K BUpycaM! 
A, X noruacru Y (7,8). Baarodapa 9THM KavecTBaM OH, Oe3yCIOBHO, IpecTaB- 
Wet MHTepec AIA cemekWHH KapTodeia, HO WuMIouyHaa dopa S. polyadenium 


Pue. 1. Bepxyiika smcta, uBeTOK uM Arofa AuMMONAa (a) HM TeTpa- 
mjouya (6) S. polyadenium. 1/2 HaTypaJIbHOW BeJIMGHHbI 


(2 n = 24) He cKpeujMBaerca C CeeKILMOHHbIMM copTamu Bua S. tuberosum. 
IfebiO HacTOAMeH padoTb! OpwiIo NMoMyYeHHe TeTPaMIOWAHbIX PacTeHHH 9TOTO 
Bula C TEM, 4TOObI B aI bHEMIMeEM HX MOXKHO OblwIO BOBJIEUb B M@XKBUOBY!10 FH6- 
puausalluio KapTodeis. 

Cyxue cemena S. polyadenium npopamuBastucb Hamu B Yalkax Ilerpu Ha 
0,5% BoAHOM pacTBope kKouxuuMHa. Uacrb ceMAH mpopalltuBalacb Ha Boje 
ia KoHTpous. [lo Mepe mpopactaHHaA CeMaAH BCXOJ[bI BbICAKHBaIHCbh CHaY¥asa 
B AULMKH, a 3aTeM B TOPLIKH WIA CPaBHHTebHOrO M3y4eHHA. 

Jlunaonuqupre pacrenua S. polyadenium (2 n = 24) npencraBasaH co6or 
caOoKycrucTble pacTeHua OOmeH BEICOTOH OKONO 45 cm. Cre6eb npAMOCTOAUHE, 
ryYCTOOOJIMCTBEHHbIH, MEXKAOY3IUA IMHO Jo 7 cm. Bce masyuwiHple MOYKM Lair 
OoKoBbIe MOGern. CrosOHbl MpopacralousHe, T. €. BbIXOAAT Ha NOBEPXHOCTb MOUBBI 
M JatoT HOBbIe pacrenua. Bce pacrenne cHIbHO omyileHo. Onymennue JIMHHOe, 
MATKOC, 2%KeeSHCTO, BbIACAIONLCe BELLECTBO C Pe3KHM HENPHATHBIM 3alaxoM. 
JIuct Markit c 3 mapamu Joe u 6—7 mapamn mpoMexyTouHDIX JomeK cpe- 
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AMHHOTO NosowKeHHA. KoneyHad AoA ManHleroBuyHad, cierka 3a0cTpeHHas. 
J\iuHa mucta cpequero apyca 11—13 em. PasMepbI KOHe4YHBIX JOuel JHCTbEB 
30—50 Mm X 12—14 wm, //d 1,95—2,50. ColBeTHe — Bolinoli 3aBHTOK, Juna 


Puc. 2. Crpoenue xpoMocomuoro amnapata y junnonga (a) un 
y Terpanuougza (6) S. polyadenium. Cpespt KonynKop Kopneii. 
SapvicoBaHo pH yBewmyennn 2500 


uBeToHoca O—/ co. B coupernu Jo 15 uBerkosB. Benunk Oembili KOeCOBHAHBI 0 
20 MM 2Mametpom. IIblibHAKM MIOTHO NpwxKaTHI K cTOMGMKY. Crom6u“K MOUTH 
BBOe JJIHHHee MbWIbHHKOB, C OYJaBOBHHbIM pblibleM. SHrola cepsueBuyqHar 
MWIOCKaA, TeEMHO-3eJleHad, TO 6OKaM C TeM- 
HO-(PHOJIETOBbIMH l0OJIOCKaMH, HeKOTOPBIe 
ATOMbI HMeHOT, KPOMe JBYX OOKOBBbIX T1OJ10C, 
emje YepHO-*uOeTOBbIe KpPanHHKU HU Mo- 
JIOCKH Ha MIOCKHX CTOpOoHaX SATOH. 
B oOprmuHbIxX yenoBuax nox Jlexuurpayom 
pacTeHHa c1a6o0 (bepTHJIbHbIe H peKO aor 
ATOJbI OT CAMOOMbIIeCHHA, HO B 1957 r., Oy- 
Yu BbICeAHbI HAMM OYCHb paHo (B (eBpa- 
me) — Tak, 4TO IBeTeHHe MIpHoch Ha 4 4 ESSER EEE 
MaH,— OHH Aa MHOPO ATON OT CaMO-  ayonga (6) S. polyadenium.!/>, HaTy pasib- 
onbwieHHa. KayOun mpofomroBarbie, He- On Rennie 
IIpaBHJIbHOH (POpMbI, HHOFa Cc MepexBaTaMH ; ; 

mlocepeHHe, C OY€Hb HEX*KHO! Gesoli KouRKypOH. Ypoxalt KyOHeH Ha OHO pac- 
TeHHe oT 15 fo 50 r. 

Terpanonuqupe pactreHua S. polyadenium oTjMyanMcb oT AHMIONAHBIX 
6ombuei BereraTHBHOM Mou,HOCTbIO. BpicoTa TeTPaMIOWAHbIX pacreHH 75— 
80 cm. Pacrenusa ca6okycrucTbe, Bce MasylIHble MOUKM, KaK HM y KOHTpoA, 
mpopacraior, OOpasya OoKoBble mo6erv. Credesb mpamocroxunl. Bee pacrenne 
CHJIbHO OMYIUeHO JWIMHHbIMH MATKHMH 2Kes1e3HCTHIMH BOJIOCKaMH C CHJIbHbIM Ppe3- 
KM HeIPHATHBIM 3amaxoM. CToOJIOHbI, B OTJHYHE OT TAKOBBIX Y AMMMONHbIX 
pactenuit, He mpopacraior, T. €. He BbIXOJAT Ha MOBEPXHOCTb MOUBbI H HE o6pa- 
3yIOT HOBbIX pacTeHHit. . some 

Jluct marKuli, TeMHO-3eeHbI, C TpeMaA Napamu Joule uc 3—O NapaMu Mpo- 
Me2KYTOUHBIX JloleK cpeqHHHOrO NomorxKeHua. Koweunaa Hosa OBaJ baa, 3a 
octpenHaa. JIucTba HecKObKO KpynHee, YeM Y AMMIOMAHPIX PacTCHHH. MINHA 
jucra cpeguero apyca 18—20 cm. JJomu Oonee KpylHble H WIMpOKHe. PasmeppI 
KOHCUHBIX Jomeli mucta: 62—80 mm X 30—50 mM, Wd 1,54—1,94. 

Colperue — JBOHHOH 3aBHTOK, AHHa WBeTOHOCAa 10—12 cm. Llpetox c 6e- 
JIbIM KOJICCOBHAHbIM BEHUHMKOM, KaK H Y KOHTPOJIA, HO HECKOJIbKO KpyitHee. [Ma- 
MeTp BeHuHKa Jo 25 mM. [IbvibHUKM TakxKe KpymHee, ¥eM y AUTON, SNe 
Ha 1/, BO3BbIMAaeTCA Hal TIbWIbHUKaMH. Arona 6omee oKpyriaa, MeHee IIPHIVIlo- 
cHyTax, 4eM y AMMIOMAHDIX pacTeHHli. DepTubHOCTh HCCKOJPKO pore 

3 14* 8! 


| 
Ky6Ouu Oomee Kpynubie M KOMMUeCTBO HX Coble. Ypomalt K1yOHeH Ha eH 
pacrenue oT 50 fo 75 r. 
Takum o6pa30M, W3MeHeHHA TeTpamIOHAOB MO CpaBHeHHIO C AMMIONAaMe 
HOCHJIH, B OCHOBHOM, KOJIMYeCTBEHHbIM XapakTep: yBeIMUHIaCb BbICOTa pacTeHHA | 
BOSPOCJIM Pa3MePbI JIMCTbeB, OHH CTaJIH Ooslee TeMHbIMH, OJIN JIMCTbEB CTA 
Goee KPYNHbIMH HW WMpoKHMH. YBenuyeHbI Bce YacTH WBeTKa. Bospoc ypoxak 
KyOHeEH Ha OHO pacTeHuHe. / 
Kak J\MMOMHbIC, TaK WH TerpanmouyHble pacTeHHA ObIM MOABeprHyT 
HaMH MCKYCCTBCHHOMY 3apaxKeHHIO B JaOOpaTOPHbIX YCJIOBHAX arpeCCHBHbIM 
pacamu (putodropp. Hu te, Ha Apyrve He Opin nopaxkenbl. McKm1ounTebHa 
BywlaxkHOCTb eta 1957 r. B ycnoBuax JleHuHrpasckoH O61. cnocoOcTBOBaa Upe3- 
BbIVaHHO CHJIbHOMY pa3BUTHIo HM pacmpocTpaHeHHio (HTOTOPbI Ha OMIbITHbIX 
nouax. J[uniouquple pacrenua S. polyadenium umes HeOombuINe NATHA Nopa- 
*KeHuH cuTodropoH Ha WBeToHOcax u srofax. TerpalviowqHble pacTeHusA, Ha- 
XOJ\ICb B HEMOCPEACTBEHHOM COMPHKOCHOBeHHH C ApyrHMu BuaMH KapTodess, 
CHJIbHO MOpaxKeHHbIMH (bHTO@TOpOH, OCTaBaJIMCb COBePLICHHO 30POBBbIMH. 
TlomyueHHbilt Hamu HOBbI TeTpanmoug S. polyadenium (2n = 48) aBaaet- 
CA MepCNeKTHBHbIM HCXOAHbIM MaTepHaJIOM JIA JlaIbHeHUIeH CesIeKUMOHHOM pa- 
6OTHI. | 


Beecoio3ubili HHCTHTYT pacTeHHeBoycTBa Tocrynuso 
26 XIL 1957 


UMTHPOBAHHAS JIATEPATYPA 


17]. A. Bapanos. Bor. xypu., Ne 2 (1954). * C. M. Byxacos, IIpo6mempr G6o- 
panuKn, 2, 1955. 3.1. 1. Kapnewenuko, Tp. npuka. 6or., ren. u cemexy., cep. II, Ne 7 
(1937). 4H. A. Jle6egeBa, Bor. xypu., Ne 4 (1955). 5 F. E. Johnstone, An 
Potato’ J.,. 16,14. (1939), <° Y. R. Livermore, F..E. Johnstone, Am» Potatoss@ 
17,7 (1940). *G. Stelzner, Der Zuchter, 19 (1949), *® M.S, Swaminatham 
Am. Potato J., 28, 4 (1951). 
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Hornzangn AKkaqemun Hayk CCCP 
1958, Tom 120, Ni 4 


FHAPOBHOJIO‘H A 


B. H. HHKHTHH 


KOJIMYECTBEHHOE PACIIPEJEJIEHHE MUM 


(MYTILUS GALLOPROVINCIALIS LAM.) B CEBEPO-3ATi AMHOW 
YACTH YEPHOFO MOPS 


(ITpedcmaeaexo axademuxom H. H. Ill manszaysenom 22 II 1958) 


Cpeau OecnO3BOHOUHBIX 2KHBOTHBIX, CYKAaU[MX MpeyMetom IIPOMbICJIa, HaH- 
Oombulee SHAYeHHE TO BeMYNHE NOOHIH MpHHaqexkUT AByCTBOpYaTLIM H To- 
JIOBOHOrMM MoOWWIOCKaM. M3 ABycTBOpyaTHIX MOJJIOCKOB mpeBasupyroulee T0- 
JIO*KCHHE B 3STOM OTHOWECHHH 3aHMMAIOT YCTPHUbI HM MUAUuM (HampuMep, B 1936 r. 
YIOB MHJ\MH TOJbKO B cTpaHax Esponbi cocraBHl CBbIMe MHWIMOHa WeHTHEpOB 
(*)). Yxxe aByo usBecruo (?,3), uroB UepHom mope, riaBHbiIM O6pa3om B ero 
ceBepO-3alaqHOl YaCTH, MMEIOTCA OYEHb 3HAYNTEbHbIC 3amacbl MAAN. OHaKo 
CKOJIbKO-HHOyAb MOJHbIe CBeeCHHA OO HX KOJIHYeCTBEHHOM pacmpeseneHnu To 
HAaCTOAMerO BPpeCMeHH OTCYTCTBOBAaJIH. 

Mexyly TeM, B CBASH C OpraHHsal{neli JOObMu Muu B CeBepo-3anaqHou YacTH 
UYepHoro Mops MpoMbicly HeOOXOMMO MMeTb JocTaTouHO MospoOHyio KapTy 
MX KOJIMYeCTBeEHHOFO pacnpeqeneHHA. OTa 3alaua Oblwia BbINOHeHa SKCMeLU- 
wnueH Muctutyta okeaHonoruH AH CCCP B 1949 r. mpu yuacruu coTpyHuKOB 
BcecorosHoro HHCTHTYTa pblIOHOrO XO3AHCTBa HM OKeaHOrpadun. 

B cesepo-3anaqHou uactu UepHoro mops, orpaHHueHHOH c 1ora MapasJies bio 
46°, akcnequunel Opto cetaHo 140 cranuui. Jina cOopa MaTepHana mpuMe- 
HAJICA NHOUepnatesb Ilerepcena 0,1 Mm? u enamucb KOHTPOJIbHbIe A parHpOBKH. 
O6pa6oTka cOOpaHHbIX MaTePHaJIOB NO3BONHIa Warb JlOcTaTOUHO MOYO Kap- 
THHY KOJIMUeCTBeEHHOrO pacipeeieHuA MHAMH B STOM YaCTH MOpSs. 

ComocTaBJIe€HHe MOJIYYeHHbIX HaMH Pe3yJIbTaTOB C HeKOTOPbIMH JaHHbIMH 
Np@xKHUX UccMeloBaHHH (paOoTbr CeBacTonouibcKoH OuvomorMyecKoH cTaHlMn 
AH CCCP B 1929—1932rr.) BhItCHHIO OUCH HHTePeCHbIM WU BaxKHbI B WpakTH- 
YeCKOM OTHOWICHHH (baKT OTHOCHTEbHOO MOCTOAHCTBa OOMeH KapTHHb! pac- 
peseseHvA MUMeBbIX MoceleHHH B CceBepo-3anaqHoK uacrH UepHoro mops. 

STH MOceeHHA MUAH pacnosaratorca (cM. puc. 1) BoKpyr HekoToporo IeH- 
TpaIbHoro palioHa 9TOH yacTH Mops, re riyOunbl Oomee 20 M 3aHATHI WIMCTbIM 
TpyHTOM C MOwIIOcKOM cHHAecmueH (Syndesmia alba (Wood)) u yepBem Me- 
muunHolw (Melinna palmata Grube) u re MujueBble MoceleHHA MpakTH4eckH 
oTcyTcTBy1oT. B ioxHOM YacTH 9TOTO WeHTPasbHOFO PalioHa BCTpeyaloTcA yxe 
3apociH KpacHolH Bo,opociHu — uOpopEl, KOTOpbie, 10 AaHHbIM T. @. Ila- 
nopol (4), mpeacraBisator coOol ceBepHy!0 OKOHEeYHOCTS (puOpopHoro NoA 
C. A. SepHosa (?). - 

Muyueppie moceeHuA, HalieHHble HaMH B OOCIeJOBaHHOM YacTH MODpA, 
YNOOHO pa3JeuTb Ha clekyiouyve patoun: | — Oneccxuh, [I] — CaHKncKun, 
II] — J[uectposcxuli, IV — Texngposcxni nu V — KunOypnckun. 

‘TInoruocrb HaceleHuA MUM, T. €. HX KOMMUeCTBO Ha | M? MOBEPXHOCTH Ha, 
Kome6leTCA B WHPOKUX Mpefewax, HM B 3aBMCMMOCTH OT BeJIHMYHHbI STOW MIOT- 
HOCTH Ka>KJ[bIli H3 BbIJeICHHbIX HAMM paHOHOB MOXKHO, B CBOIO ONepPeb, Pasle- 
JMTb Ha yuacTKH. ; 

Yuacrku C 6H3KHMM CpeHUMH NJIOTHOCTAMH HaceJieHHA MUMH MOxKHO YC- 


OBHO OObeAMHUTD B CedyiouMe rpynnn: 1 — or 50 xo 100 3K3/M?, 2 — OT 
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200 no 250 9Kk3/m2, 3 — or 350 yo 400 9x3/m?, 4—or 750 yo 1000 9k3/m? 
5 —or 1000 go 1500 9x3/m?. Mugun mpompicioBoro pa3sMepa (50 MM JVIMHb 
pakoBHHbl) cocraBiatoT O—43% or OOujel MIOTHOCTH HacesleHHA MHHM, a B 
cpeqHem okoso 11%. | 

Il.OnmecckuH pawon pacnosoxmweH K BOCTOKY H K tory oT Ofecckoro: 
3aIMBa HM 3aHuMaer momatb oKoo 31 000 ra. Muqun Halienbl 3fecb Ha Tiy-: 
6uHax OT 6 No 25 M Ha HJIMCTO-MeC4UaHOM pyHTe C paKYWICYHHKOM HM Ha WJIMCTHIX: 
rpyutax. Cpequee KouIM4ecTBO MUAH AIA Bcero palioHa cocTaBAeT 622 9K3/M?,, 
HalJeHHbIt MakKCHMyM 3450 9k3/m”?. OOH 3amac MHAMM BO BCeM paHoHe IIpH-- 
O1M2KeHHO Jocruraer 2 MH. 1. Patio pa3fqeneH Ha 6 y4acTKOB Co CpetHe MJIOT- : 
HOCTbIO HacemeHuA Muu or 220 no 1000 2K3/m? (cm. puc. 1). 

Il.Caux uwucKUH pakhoH  pacnonoxeH K lory H K ceBepy oT CaH- 
2KHUCKOrO MasdKa, CXOAACb Ha ceBepe Cc OJeccKHM paHOHOM; OH 3aHHMAaeT TVIO- 
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Puc. 1. Komuuecrpennoe pacnpefemenne Muu B CeBepo-sanaqHow sactu Uepxoro mopx 


mab oKon0 22 OOO ra. Mugun x%xuBYyT 3fecb Ha ry6uHax 12—29 m Ha MUCTO- 
TleCuaHOM TpYHTe C paKYIWIeYHHKOM HM Ha WIMCTHIX rpyHTax. CpeqHee koMYeCTBO 
MHAMH [I< Bcero paliona cocraBiset 800 9k3/mM?, MakcHmMym 4040 9k3/m?. 
OO 3amac MUM MpHOnMxKeHHO BbIpaxkaerca Un@poh B 1,3 MOH. UL. 
Becb paHou JeHTCA Ha TPH yuacTKa, Te cpeqHAA MIOTHOCTb HaceeHHA MUU 
Kome6metca oT 350 Wo 1140 9K3/m?. 

Ill. THectpoBpckukh pakou pacnonoxeH kK BocroKy oT J[Hec- 
TPOBCKOLO JIMMaHa, JOXOAA NO CeBepHoH YacTH (busOPOpHOrO NOWIA, H 3AHUMaeT 
miouatb oKo0 24 000 ra. Mugqun Halifenbi 3ecb Ha rayOunHax ot 11 to 34 m 
Ha pakylWeYHHKaXx MW WIMCTbIX PpyHTax. CpefHee KOJMYeCTBO MUU WIA Bcero 
pafiona cocraBiset 717 9k3/M", HalijeHHbIli Makcumym 4220 9K3/m?. OOuuit 3a- 
mac MUM MO2XKHO C4UHTaTb OKOIO | Min. KW. Becb paHion JemHTCaA Ha (Ba HepaB- 
HOMepHbIX yuacTKa: | — c HeOOJbUIOH OTHOCHTEbHO MIOUIabiO H OUCH BBICO- 
KOH CpeqHel MWIOTHOCTbIO HaceleHHaA MHAUH (1533 9K3/m?) u 2 —c Oompwol 
MIOWMZLbIO H CpeHeH MIOTHOCTbIO HaceeHHA B 367 9K3/M? (cm. puc. 1). 

IV. Ten poBcCKHH pahou pacnonoxeH Boonb TexfposcKoli Ko- 
Cbl, OTXOAH OT Hee Ha 10ro-3anay, re yxKe B OOMacTH CPuNNOdpopHOrO NOA OH 
cxoqurca c J{HecrpoBcKHM palioHoMm. TeHpoBckuit pation 3aHMMaeT MOMLayb 
oKxoio 67 000 ra. Mujyuepple NOceleHHA Halienbl 34ecb rilaBHbIM oOpa3oM Ha pa- 
KYWe4HHKaX C WIMCTO-MeCYaHbIM H YaCTHYHO WIHCTHIM FpyHTOM Ha r1yOuHax 
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or !1 40 24m. Mugun pacnpexenensi no Bcemy paliony Ooulee HIM MeHee paBHomep- 
HO, AaBax B CpefHeMm 58 9k3/M", MakcumyM 255 9x3/m?. O6muii 3anac Musuii co- 
cTaBlaeT MpwOmMKeHHO 2,2 MIH. I. 

V.Kun6Oypuckui patton pacnonoxen K 3anally or KuHOypHcKou 
M CeBepHol oKOHeuHOCTH TeHApoBcKol Koc, 3aHHMas Moab oKon0 18 000 ra. 
Mujuu nalijeupi 3ecb na rayOunax or 11 yo 25 M raBHEM oOpa3om Ha paky- 
Ie€4HuKaXx C WJIMCTO-Me€C¥aHbIM PPpyYHTOM H TOJIbKO B HECKOJIBKHX TOUKAX Ha WIH- 
cToM rpyHTe. CpeqHee KoMuecTBO MUAHHH MO Bcemy paliony cocraBaaer 
163 9K3/m?, MaKcumym 890 9x3/m?. OOuli 3anac muyuii coctaBlaer oKosO 
1,1 man. uw. Pation pasqeneH Ha 1Ba yuacrKa co cpeqHHM KoAMYeCTBOM MUNI: 
98 u 213 9K3/m?. 

Kory or Kux6ypuckoli kocbl, B ceBepHoli uactu Ten posckoro 3auBa, Obli0 
cfelaHO HeCKOJIbKO [parHpOBOK, KOTOPbIe MPHHOCHIH CpaBHUTeIbHO Mauloe 
KOJIMYeCTBO MHJIMH, HM NOTOMY STOT palioH He BoWMeN B OOM KONMUeCTBEHHBIM 
yuer MHHH. 

IlonyueHHble TaKHM OO6pa30M aHHble NOSBOJIAIOT CUHTATb, YTO AIA OOcue- 
AOBaHHBIX PaHOHOB ceBepo-3anaqHolt uacru UepHoro Mops cbIpbeBbie 3alacbl 
MMMM COCTABIAIOT OKOIO 7,6 MJIH. IL. 

PasmHoxenve Mun UepxHoro Mops mpoucxoguT B Teyenne mourn 10 mec., 
3aTyXad TOJIbKO B AHBape — cbeBpawe WH JOCTHTad MaKCHMyMa B MiOHe — aBry- 
cTe. B cBa3H C STHM KOJHUECTBEHHBIe MOKa3aTeM B MeCTaX MUAMeBbIX MOCeeHHuit 
H3MCHAIOTCA yxKe B TeyeHHe Toa. ITH H3MeCHEHHA MOryT ObITb ropa3qo Somee 
3HAUHTEJIbHbIMH H3 Poa B rod, B CBA3H C KOMeOAHHAMHU TeX (baKTOPOB, OT KOTO- 
PbIX 3aBHCHT YpOxKaHHOCTb H BbMKHBaHHe MuAH. K Takum PakTOpaM OTHOCHTCA, 
mpexkyle Bcero, Ooubuiee WIM MeHbIIee OOHIHE MMULEBOrO MaTepHasla — riaBHbIM 
oOpasoM pacTHTebHOrO WerpHtTa, PUTOMAHKTOHA H CBA3aHHOFO C HHUMM OakTe- 
pulinoro HaceneHun. A 9TO OONHE, B CBOIO OYepeb, CBA3SAHOC KONeOaHHAMU 
TIPHTOKa MaTePHKOBbIX BO, BHOCHAUerO OMOreHHbIe 37eMeHTHI. Kpome Toro, 
XOTA MHJHH HW ABJIAIOTCA BECbMa SBPHrasIMHHbIMH HW 2BPHTePMHbIMH OplaHHs3- 
MaMH, OJHAKO pe3khe H JWIMTeJIbHbIe MOHMKEHHA COJICHOCTH MOFYT CKa3bIBaTbCA 
Ha BbDKHBaeMOCTH HX MOOAH. Mrpator posib u pA, Apyrux PakTopos, Kak, Ha- 
IIpHMep, BbleqaHve MOJIOLM MHAHH HEKOTOPbIMH PblIOaMH WJM CHJIbHbIe WTOPMbI, 
TIPH KOTOPbIX MMH, *KHByUIHe Ha TlyOuHax MeHee 15 M, MoryT nepeOpacni- 
BaTbCA HW 3acbilaTbcaA TpyHTOM. 

Hecmorps, O2HakO, Ha BO3MO2KHBI€ KOJIMYCCTBEHHbIC H3MCHEHHA B MHMEBBIX 
MOCesICHHAX TEX HIM HHbIX paHOHOB 3TOM YaCTH MOps, UX pacmpeyetenue B OO- 
UleM OCTaeTCA BNONHe YCTOHYMBbIM, H MOJIYYeHHbIe HAMM PesyJIbTaTbl MOryT 
JaTb MpoMpicsy JOCTaTOUHO HajlexKHy!0 OPHeHTallMio pH NoOpye Muuu. 


VucrutyT okeaHosornu Tlocrymusto 
Akayemuu Hayk CCCP 24 Il 1958 


I[MTHPOBAHHAS JIMTEPATYPA 
17. C. Pacc, Muposoi npompicea BogHpix xHBOIHBIX, M., 1948. * C. A. SepHos, 


San. Axag. nayx, 32, N 1 (1913). % B. II. Bopo6pbes, Tp. As.-Uepx. mucrt. ppd. xo3. 
Be aetcanor os a 41 (1937). i fa ®. Ulanosa, Tp. Mucr. oxeanon. AH CCCP, 11 (1954). 
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Jioxnxann Akagemun nayk CCCP 
1958. Tom 120, Ne 4 


THIPOBHOJOFH A 


T. C. NETHMNA 


O CYTOUHOM PHTME B IIMTAHHM BECJIOHOrOro PAYUKA 
ACARTIA GLAUSI CIESBR. 


(ITpedcmaeaeno axademuxom E. H. Ilaeaoeckum 10 II 1958) 


Acartia clausi aBaaeTca OHHM M3 MaccoBbIX BoB UepHoro u AsoBcKoro 
Mopeli H CJIY2KHT XOPOLIMM KOPMOBbIM OObEKTOM Wit PAA MearHyecKUX pbIO | 
MW UX Moog. Ilostomy u3yyeHHve nuTaHHa A. clausi HeOOXOAMMO JIA BCKPbITHA | 
TIMULeBbIX B3aHMMOOTHOIWICHHH MexKY (HTOMIAaHKTOHOM, 300IMJIAHKTOHOM HH 
TJIaHKTOHOAHBIMH pblOaMH. | 

I]peqBapuTenbHble 9KCMePpHMeHTaJbHbIe HaOIOLeHHA m0 nuTaHHIO E. clausi 
MOSBOJIMIM MpeAMOOKUTb, YTO akaplluA He (PHIbTPaTOP, a AKTHBHbIM XBaTa- 
Teib. Ilostromy JWI H8y4eHHA MMTAHWA 2TOTO pauka Obl UCMOb3O0BaH MeTOL, | 
HeMOcpeACTBeHHOrO MOCTOAHHOrO HaOJIOAeHHA 3a BCeEM MpOleccoM MHTaHHA. | 
QTOT MeTOA WaeT BO3MOXHOCTh NOAPOOHO OMMCaTb Mpollecc 3axXBaTa MHI, [BH- | 
2KeHHE MMUEBOTO KOMKa M0 KHWICYHHKY H CTeMeHb NepeBapHBaHHaA eFo, a TaKXKe | 
TOUHO YCTAHOBHTb KOJIHYCCTBO 3arJIOUCHHbIX MHIULEBbIX OObEKTOB. | 

ONbITHI MpOM3BOANIHCh Ip YCOBHAX, MPHOMH3HTEbHO COOTBETCTBYIOULNX | 
TeM, KOTOPbIe HaOJOLa/IuCb B MOpe, TvIaBHbIM OOpa3s0M B OTHOLICHHH KOHI[CH- — 
TpallHu BofopocuieH (20—40 Thic. KeTOK Ha JJMTpP) H TemnepaTypbI BosbI (22— 
25°). OcBemleHHe OblIO ECTECTBECHHBIM, OJHAKO BCE OMBITHBIC COCYAbI WelicTBUIO 
IIPAMBIX COJIHCUHBIX JIyueH He MOABepramHch. 

PaukH Ha Bcex CTaquAX PasBHTHA, Kak HayMJIHaJIbHbIX, TaK WH KOMeMOAUTHBIX,. 
M10 OAHOMY MOMelaJIHCb B MpOHJIbTPOBaHHY!IO MOPCKy?¥O BOY (OCBOOO*KeHHYIO 
OT @UTOMMIAHKTOHA, HO cosepxKamly!o OakTepHH) o6bemom B 15—20 cm’, kya 
HoOaBlalach KYJbTypa BOMopocleH, TIaBHbIM OOpas0mM AuHOdarennat. Ju- 
HO@MareJIATbl, HMeCIOU[Me MPOUHbI MaHUbIpb, OKasaiNcb HaHOouee yLOOHbIMH 
WWI WCCIeCOBaHHA TMHULEBbIMH OObEKTaMH. 

B onbiTaX HCNOMb3OBaIHCb PauKH, MPORKUBIUIME B WaOOPpaTOPHLIX yCOBHAX 
He MeHee CYTOK Toce BbUIOBa H3 Mops. B3pocsble pauku B MaOOpaTOPHbIX yCJO- 
BHUAX MKWIM NO NowyTOpa Mecaues. Ilo kayo cTaquu ObwiIo MmposemaHo He Me- 
Hee 5—10 onpiros. Kaxxkapit ombir mpeqcraBsaer co6ol 24-yacoBoe HempepbiB- 
Hoe HaOwIOAeHHe 3a BCeM Mpomeccom mutTaHua. Ilo KomuyectTBy 3arlaTbIBaeMoll 
IMUM HW UACLY CKeJICTHbIX OCTATKOB B (peKaJIMAX MOXKHO CYJUTb O KOJIMUECTBEH- 
HOH cTopoHe MHTaHHA Konenoj. 

[pu uccneqoBanuy nuranus A. clausi Ha pa3HBIxX cTayquax pa3sBUTHA B Teye- 
HHE€ CYTOK OKa3aJlOCb, YTO BSPOC/IbIe payKH HW BCe KONeNOLUTHI NUTAIOTCA Kpyr- 
JIOCYTOUHO, a HaYIVIHYCbl TOMbKO B CBeTIOe BPeMA CYTOK. 

OHako B TeYeHHe CYTOK HHTCHCHBHOCTb MMTAHHA Y BCeX BO3PaCTHBIX Ppynn 
He OCTaeTCA MOCTOAHHOM. Y B3pocibIx (opM, riaBHbIM OOpasoM y CaMOK H cTap- 
INMX KOMNEMOAMTHBIX CTaqui, HaOOaerca Ba MaKCHMyMa HHTCHCHBHOCTH 
NMTaHHA: B MepBoH MOJIOBHHe AHA (yTpoM uM B 12—14 yac.) u HoUub. Hay- 
WIMYCbI BC€X BO3paCTOB HavOo/lee MHTCHCHBHO MMTAIOTCA B NepByIO NOMOBHHY 
AHA: MMTaHve UX HaYHHaeTCA C paccBeTa H Mpoflomm«Kaerca yause Bcero Jo 13— 
15 uac., u3peyKa No 17 4ac., BO BTOpy10 2Ke NOJIOBHHY CBeTOrO BpeMeHH CYTOK 
HayMJIMyCbI WIM He MHTAOTCA COBCeM, HIM MUTAaIOTCA C OYeHb CaO HHTeCHCHB- 
HOCTHIO. 
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O cyTOUHOM PHTMe MHTAHHA MOXKHO CYAUTb He TOKO TO KOJIHYeCTBY Cbela- 
€Moro KOpMa, HO H IO JWIMTeJIbHOCTM Mpolecca mumeBapenns. 

Tak, HanpuMep, Bo Bropyo nonoBuHy HA y HayMJIHyCOB BABOe YWIMHAeTCA 
BeCb IIpollecc NHUWeBAapeHHA HW BpeMA MexXKLy ABYMA 3aryiaTbIBAaHHAMH MUI, H 
B YCThIPe pasa YAJIMHACTCA MPOMEKYTOK BPeMeHH MexKTy OYepeHbIMH BbIOpa- 
CbIBAHHAMH (eKaiveB. PactaruBaHwe mMpolecca muuleBapeHuA JlocTuraerca 
Goee AIMTeIbHbIM NpeOLIBaHHeM MIHUeEBOrO KOMKAa B epeHeEM OTeeHHM KH- 
WeuHHKa, YeM OOeCMeYMBaeTCA B TO %Ke BPeMA Coulee MoMHOe NepeBapHBaHHe 
NMMUWIH ((eKaJIHH 4aCTO NOHOCTHIO 


OCBeTJIAJIHCb). § 435 
CpaBHeHHe MOyYeHHBIX 9Kc- N 

MePHMCHTAJIbHBIX JaHHBIX Cc pe- §8& = 
3yJIbTaTaMM KoMYecTBeHHOrO uc- && N 
cieqoBanua mutanua A.clausi no S$ N 
(PHKCHpOBaHHbIM MaTepHamam ce-  §, N 

3OHHBIX CYTOUHBIX CTaHIHli B Ce- §< N 
BacTonoupcKolt Gyxte B 1954 r. 8B z 4 20 / 6 vae 
MoKasbiBaer coBlawenve y HHX Bpewn cymok 


PHTMOB MHTaHHsA: B O60HX cly- Puc. 1. Bsaumootnoulenue mex Ly CyTOUHBIMH 13Me- 
yaAX B3pOCcJIble cbopMbI mutates HeHHAMM uNcmeHHOcTH duTOMMaHKTOHa (KpHBa_) 


15—16 IV 1954 r. B. CepacronompeKol 6yxTe H 
KPylIOCYTOYHO ¢ ABYMHA MepHosa- MHTCHCHBHOCTbIO WuTaHuA Acartia clausi (cTouJ- 


MH HaHvOod bueH HHTCHCHBHOCTH — — 6uku). Beicora crom6uKOB CooTBeTCTBYyeT CpeHUM 
B T€pBOW MOJIOBHHeE JHA HM HOUbIO; HHAeKcCaM HanOHeHHA KHWIeYHHKOB B NposeuH- 
IIpH 9TOM OoOJIbWeH YaCTbIO HOUHOL LEE: 


NHK WHTCHCHBHOCTH NHTaHHA BBI- 
me AHeBHoro. Ha mpeoOsaqaHve HOUHOTO NWTaHWA Ha AHEBHBIM y KaJlaHyca 
ykaspipaiu JK. Dyanep (*), A. Tony (*) w I. Mapmana u A. Opp (’). 

PacnpewerenHe (uTOMIaHKTOHAa Ha 3THX Xe CYTOUHDIX CTaHIWAX TakKe 
CBHJIETEIbCTBYeT O OOJIbUIEM BbIe¢aHHW PUuTOMIaHKTOHA B TeYeHHe HOUM H Mep- 
BOH MOMOBHHbI JHA (puc. 1). 

Tak kak A. clausi saBaaeTCH OHO 43 MacCcCOBbIX (bopM 300NaHKTOHA 
B UepHom mope, a B OyxTe OHA OOLINHO mpeoOaqaer Ha BCeMH Apyrumu 
OpraHH3MaMH, 3a ucKOueHHemM Ojthona minuta, ro kKapruHa BblelaHua 
(uTONMAaHKTOHA B CeBacTONOJbCKOH OyxTe B TeveHHe CYTOK BeCHOH, JeTOM H 
ecenbio 1954 r. oTyacTH onpeyesamach pa3sIMUHOH MHTCHCHBHOCTbIO MMTaHHs 
A. clausi. 

OrpoMHoe KOJIMYeCTBO HaYIVIHYCOB akapWHH, OcoOeHHO B meTHee BpeMs, 
NHMTaIOu[HXCA B MepBYy!IO MOJIOBHHY AHA, TaKXK€ MOXKET CYLIECTBEHHO BJIMATb Ha 
BeJIMUHHY JHEBHOrO BbleqaHHA (pHTOMIaHKTOHA. 

Vutepecuo, uro, no JanHpim H. B. Mopososolt-Boxanuykol (*), B OTKPbITOM 
Mope B ceHTsOpe 1948 r. cyToUHble H3MeCHEHHA UMCICHHOCTH CPHTOMJIAHKTOHHbIX 
OplaHH3MOB TaKKe COOTBETCTBYIOT CYTOUHOMY XOJLY BbIeqaHHA C ABYMA MepHo- 
JlaMH HaHOoJIbuIeH HHTCHCHBHOCTH: HOUbIO H JHeM. 

Ilpu cpaBHeHHH HOUHOM uM AHeBHOM HHTeHCUBHOCTH nuTaHuA A. clausi Ha 
BCeX CTaHAX pa3BHTHA BbLIABHJIaCb OUCH HHTepecHad TeHeHWMA B NMTAaHHH 
PauyKOB pa3JIM4HOFO BO3pacTa B CBASH C UX CMOCOOHOCTHIO K MUrpallHAM (pu. 2). 
Oxa3a0cb, UTO EM HHTEHCHBHEe MUIPHPYIOT pauku, TEM HHTeHCHBHEe MUTAIOTCA 
OHH HOUDbIO. 

O6 WHTeCHCHBHOCTH MUrpallul s000H Tpynmbl OpraHH3MOB MO%KHO CYMTb 
no aMMuTyye Murpalluit uM no KomMYecTBy Murpupylomux ocodeH. Ilo pry 
pa6or (* 8) u3BecTHO, 4TO aMMIMTYa MUrpallu y HeKOTOPbIX XOPOWIO MMTpH- 
PYIOWMX KoMenod yBeHUMBaeTCA C BOSPacTOM, a HaHOO/blaA YaCTO HaGJI0- 
Waerca y CaMIos. 

A. clausi aBaaetca OOMTATeIEM MOBEPXHOCTHBIX BO, HO B TO Ke BpeMaA, 
KaK HM OOJIbIMHCTBO MOBeEpXHOCTHBIX (OPM, OHA COBepliaeT CYTOYHbIE BepTH- 
KaJIbHble MUTpaluu B MmpekemaxX TOrO clo”, B KoTOpoM oOuTaeT. Pasnunpie 
BOSPacTHble CTaMH MUIpupyloT MO-pasHOMy B 3aBHCHMOCTH OT HX mpucnoco6- 
JICHHOCTH K TOM MuIM HHO cTeneHH ocBeujeHHOocTH. Hadst0qeHus BO BpeMs COI- 
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HedHOro 3aTMeHHA (°) NOKa3aIH, YTO JaxkKe HayMIHyCbl CNOCOOHbI MHIPHPOBaT 
Ha HeOObUIMe paccTrotHuA. TouIbkKO O4eHb APKMM CBeT 3acTaBAeT HX THEM 
HeCKOJIbKO omycKaTbex. Ha Oosee claOyio HHTCHCHBHOCTb CBeTa HayIWIHyCbl H 
pearupytor HM MOTOMY MOCTOAHHO OOHTAaIOT B COAX BOJbI, PACMOJOKCHHBIX OUCHB 
OH3KO K MOBepXHOCTH. | 
Konenogurupe cramun A. clausi, no-BHMMOMY, MpHcnocoOuuch K 3HauH- 
TeIbHO Gosee ca6ol HHTCHCHBHOCTH CBeTa, UCM HayIWIHYCbI, H MOSTOMY COBep-- 
atv MMrpalHun Oowee aKTHBHO. 
CaMIUlbl, 10 9THM Ke HaO/IOeCHHAM, XOTA HW HE MHFPHPOBaJIH, OMHAKO OKa3a-- 
JIMCb HAHMeHee CTOHKHMH MO OTHOWICHHIO K CBeTY, H MOITOMY NOCTOAHHO IpHslep-- 
YKUBaIHCb Gosuee TIYOOKHX C/10eB BOJBI. . 
Bo3MoxKHO, YTO eCIH Obl HE MpenmsATCT-- 
BOBaIO JLHO, MHIpallHH CaMIOB ObwIu 
Obl BbIPaxKeHbI JOCTATOUHO APKO. 
Ilo matepvaaM CYyTOUHbIX CTaHIHA 
B CeBacTOnOJIbCKOH OyxTe CaMI[bI «OOJIb- 
mol» dopmpr A. clausi zetom 1954 r. ume- 
JIM TaKoe %Ke pacnpesemenne, Kak MH BO | 
BPeMA 3aTMeHHA, T. €. OOMTAIH BO BCE. 
yacbl CyYTOK B MIpHJOHHOM coe. CaMIpl 
«malo» dopmpr A. clausi, HalpoTMB, 
o6alaH APKO BbIPaxKeHHbIMH MHTpallu- 
AMM, TpHueM pe3KHH MOJbeM OCHOBHOM 
MaCCbI CAMILOB HaGOfasicA K Yacy HOU. | 
Y camok o6eux qopm A. clausi | 
a H MurpallHH ObLIM MpeAcTaBJeHbI XOPOUIO, | 
LH ken. Ikon. Vion Wg OHakO TOAbeM B BepXHHH CJIOM HadH- | 
maduu pasbumun Haicd Y HUX yxKe c 20 yac., T.e. 3HaUH- | 
Puc. 2. Jlvepnoe (a) u HouHoe (6) norped- TEIBHO PaHbINe, YM Y CaMILOB. Oue- | 
JIeCHHe TIMULM pasHbIMH cTayjMaAMM «MawioHy BHAHO, Ha CAMOK CBeCT OKa3bIBae€T MCHEE 
Acartia clausi B npowenTax O01 cyTouHOTO § CHJIbHOe BO3elCTBHe. 
pomp ees B cBa3su c stam y cammos A. clausi | 
MIpeBbUMeHHe WHTCHCHBHOCTH HOUHOFO — 
NHTaHHA Ha JHEBHbIM TaKKe OKA3aIOCb HAHOOJbIUIHM: y CaMWoB 9TO 1,71, y ca- 
MOK 1,67, a y crapumx kKonenoquTHEIxX craquu 1,43. Y maaquimx KomenouTHbIx 
cTaqMu 3Ta pa3Hulla MexKY HOUHbIM H JHEBHbIM NMTaHHeM, MO-BHMMOMY, Cria- 
2KUBaeTCH; BOSMOXKHO, YTO JHEBHAA HHTCHCMBHOCTb MHTAHHA OKA3bIBaeTCA axe 
BbIlle HOUHOH. MurepecHo, 4TO HayMJIHYCbI akaplHH, B OCHOBHOM CBoeli Macce 
oOuTatoujHe B CaMbIX BEPXHHX COAX BOJbI, KAK y2XKC CKa3aHO, HOUbIO BOBCe HE 
HTAarworTes . 
Takoe H3MeHeHHe CYTOUHOFO PHTMAa MMTAHHA Y Pa3JIM4HbIX BOSpacrHbIX Ppynn 
WaeT BO3MOXKHOCTH Oolee PaBHOMEPHO HCHOb3OBaTb HaJIMUHbIe Banach MHI. 
Takum o6pa3oM, axe y TakuX caOblX MurpaHToB, Kak A. clausi, KoTropas 
HUKOr a He BbIXOAHT 3 30HbI, OoraTol (UTOMIaHKTOHOM, H Pe, CeLOBAaTeJIbHO, 
OHa B COCTOAHHH MMTATbCA KPYPOCYTOUHO, ITA 3ABMCHMOCTb MEK ALY HHTCHCHBHO- 
CTbIO NMMTAHMA PadKOB B HOUHOE BPeMA H MHTCHCHBHOCTHIO MHrpallH BbIparxkeHa 
OcTaTOUHO SAPKO. 
Oco6eHHO MetecooOpasHolt ouKHa ObITh Taka 3aBHCHMOCTb JIA MUTpaHTOB 
Cc 6OuIbWIOH AMIMVIMTYLOH Murpawuh. Pauxu, oOuTatoulue THeM Ha G6osIbWIO;I 
TIyOHHe HW MOUTH HE MHTAlONLMecaA BCIEACTBHE OTCYTCTBUA TAM CPUTOMIaHKTOHAa, — 
HOUbIO, MOMHHMAACh Ha NOBEPXHOCTH, AOJOKHbI MHTATbCA TEM OoIee HHTCHCHBHO, 
CTPeCMACb YAOBJIETBOPHTb CBO MOTPeOHOCTH. OpraHu3Mbl, OlycKaloulueca HEM 
Ha MCHbUIMe TIyOHHbI, OYAYT HMe€Tb BOSMOXHOCTh PaHee MOAHATLCA Ha MOBepX- 
HOCTb, T. €. MHMTATbCA OOee WIMTEIbHOe BpeMaA, MH MOITOMY HOUHaAAT HHTeHCHB- 
ae UX IIMTAHHs MOXKET OKAsaTbCs HWKE, YeM y Oosee ry6oKO MUrpupyoulHx 
OpM. 
Bros Ty Tonya (*°), usy4aa nmuranne Calanus finmarchicus, NIpHuwies K 
BEIBOLY, YTO CYTOUHbIM PHTM B MUTAHHM HaOOMaeTCA TOKO Y MUFPUpyoULHXx 
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ocobeH. Ecam xe KalMHYyCbI HE MHTPHPYIOT HM MOCTOAHHO OGuTalOT B BepXHHX 
COAX BOMB, TO OHH MHTAWTCH KpyriocyTOuHO 6e3 BeAKOrO puTMa. 

Y Acartia clausi, Kak Mbl BHemH, Jeno O6crouT HHa4ue. 

Heib3a, OHaKO CUHTaTh Te HAH HHbIe CMOCOOHOCTH K MHrpall4AM 4YeM-TO 
pas HaBcerja ycraHoBHBuiuMca. B pa3sHble NepHOAbl AXH3HH XKUBOTHOFO, axe 


Ha OJHUX HW TeX Ke CTAaHAX PasBHTHA, OPraHH3MbI MOTYT BecTH CeOA B OTHOIE- 
HHH MUurpalluH MO-pasHoMy. 


CeBacTonouibcKad OHOMOrHYecKad CTAHIHA 
um. A. O. KosaueseKoro 
AxkayemMHu HayK CCCP 
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Jloxnagm Axkapemun nayk CCCP 
1958. Tom 120, Ns 4 


MHKPOBHOJOLH A 


Usen-Koppecnonzent AH CCCP H. A. KPACHJIbBHHKOB, A. WH. KOPEHAKO 
u O. H. APTAMOHOBA 


O CAMOYIHETEHHH Y AKTHHOMKLETOB 


IIpu u3syyenuu anTaroHH3Ma Y aKTHHOMHIeTOB HaMM Oplwla yCTaHOBJeHa , 
onpeesIeHHad 3aKOHOMEPHOCTh CrelMpHKH BHYTPHBUAOBOrO B3aHMO/eHCTBHA. 
Kak mpaBuyio, KyIbTYpbl, IpHHaliexauMe K OJHOMY HM TOMY Ke BUY, He yrHe- 
TaloT [pyr Apyra, AHTHOMOTHYeCKHE BeMLeCTBa He NOAAaBJIAIOT pocT CBoero Mpopy- | 
meuta (°). Sta cnemubuka aHTarOHH3Ma MOC/yKWa OCHOBON JIA paspaoOoTKH 
MeTOJOB TpyYNMHpOBKH MU pacno3HaBaHHA BHAOB AaKTHHOMMUETOB HU Ludepexin- | 
poBaHuA OOpasyeMbIX HMH aHTHOHOTHYECKHX BeUleCTB. OTH MeETOAbI WaloT HaM | 
BO3MOXKHOCTb PpacNO3HaBaTb UM NOApasAesATb H3y4aeMble AKTHHOMUILETH! LOBOJb- 
HO TOUHO. MMu MbI MOJb3yeMCA C YCNeXOM BOT yxKe Ha MPOTAKeHHH psx]a ser- 
OyHako OpiBaloT CyYah, KOra KyJbTypa aKTHHOMMLeTa MpH HaJIO*KeHHH Ha | 
ra30H MOaBJIAeT POCT COOCTBEHHBEIX KJI€ETOK H KJICTOK WITAMMOB, NIpHHaiexKallHx | 
K TOMY Ke BULLY. BueurHe 9TO ABJICHHe He OTJIHYAeTCA OT KAPTHH M€2XKBUJOBOLO | 
aHTaroHH3ma. Ecuim Ha arapH30BaHHy!0 MHTAaTesbHYy!IO cpexy B yauKu Ilerpn 
MNOC€ATb KJICTKH AKTHHOMHLUeTA CIVIOWIHbIM Ta30HOM HW TYT Xe HaJIOMKUTb Ha | 
Hero KYCOUKH WIM OJIOKH, BbIPe3aHHble H3 CTapOH KyJIBTYPbI TOTO Ke OpraHu3Ma, 
TO BOKpyr HHX KJIeTKH He pa3pacTaloTcA, MowyyaeTcA 30Ha CaMOyrHeTeHHA 
(puc. 1). Takue xe 30HbI MOy4aoTcA MHOra MPH B3aHMOeHCTBHH pa3HbIx 
WITAMMOB, IIpHHa/liexkalluX K OJHOMY H TOMY %e BHy. 

ABmeHHe TaKOrO CaMOYrHeTeHHA Y AKTHHOMHUECTOB HaGwOaeTcA BOOOIIe 
peako. Uae Bcero OHO OTMedaeTCH y MHPMeCHTHPOBaHHbIX BoB Act. viola-— 
ceus, Act. coelicolor, Act. roseus, Act. viridochromogenes. Ha610jjamu MbI 
ero H Y HeKOTOPbIX HeMHIMeCHTHPOBaHHbIX KysIbTyp Act. diastaticus, Act. gri- 
seus. H Ip. JlaHHoe ABMeHHe MbI NOLBepraiv cnellwasbHOMy H3yu4eHHiO: Jel- 
CTBHTCJIbHO JIM MbI HMeeM 3/{eCb Mpollecc BHYTPHBUAOBOFO aHTarOHH3Mma HU OOyc- 
JIOBJICHO JIM OHO JleHCTBHeEM AaHTHOHOTHUeCKHX BEILeCTB. 

Hamm uccneqoBaHusa moka3a, YTO ONMCaHHOe ABEHHe OOYCNOBIMBaeTCHA 
iByMa dakropamu. B ofHuXxX cyYadX MPHYMHOH CaMOMOLaBeHHA PocTa ABIA- 
1oTCH (baru, B Apyrux — ocoGoe BeLjecTBO, BbISbIBAIOMLee THOeIb M pacTBopeHue 
KeTOK. YCJIOBHO OHO Ha3BaHO HAMM HeKPOrOpMOHOM. 

MuoromerHve Halu UCCIeOBaHHA MOKa3aM, 4YTO MHOFHe AKTHHOMHLETHI 
cofepKaT B cede (arv B CKPbITOM COCTOAHHH. ITO — TaK Ha3bIBaeMbIe JIH30- 
TeHHBIe KYJIbTYPbI. OHM He JH3HpyIOTCH B OOBIYHbIX ycIOBHAX pocta. Par 
MpOABIACTCH TOJbKO Ip OCOOOM COCTOAHHM akTHHOMULeTAa (°). 

Takue JIM30reHHbIe AKTHHOMHMILETHI MHOPa BHIABJIAIOTCA ONHCAHHBIM BBILLUe 
Me€TOOM IIpH HaslOXKCHHH KOMOYKOB CTapol KYJIbTYPbI Ha TOJIbKO YTO MOCeAHHOM 
ra3oHe KleTKH. OOpasyloulaacd BOKPyr KOMOUKOB 30Ha OTCYTCTBUA pocTa Kue- 
TOK BbI3BaHa (baraMH, KOTOPbI€e KaKHM-TO CMOCOOOM CTaHOBATCA AaKTHBHBIMH 
(pres 1, 5): 

Uro6Obl JoKa3aTb, YTO 3TH 30HbI BbI3BaHbI (baroM, a He AHTHOMOTHYeCKHMH 
BeMLECTBAMH, OCTATOYHO MpPOBeCTH OMNBITbI C NOBTOPHbIM MOCTeLOBaTebHbIM 
HaJIO*KCHHCM KOMOYKOB, BbIPeC3AHHbIX H3 30H JIM3HCa, Ha ra30H KueToK. Jlna 
3TOFO MOCTYNaioT TaK: BbIPesaioT HeOO/bINOH KYCOUeK M3 CTepHbHOM 3OHbI, OOpa- 
30BaBIUCHCA BOKPy©r HaJIOXKeHHOrO OOKa KYJIbTYPbI AHTAarOHMcTa, HU Haksa- 
AbIBAIOT CTO Ha Ta3OH CBEKESaCCHHHBIX KeTOK B Yautke Ilerpu. Ilomyuaerca 
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Puc. 1. 3oHbI CaMoyrHeTeHHA BOKpyr HaJIOMKCHHEIX KOMOU- 

KOB CTapoH (2—5 cyTok) KyJIbTypbl Ha Ta30H TOJIbKO YTO 3a- 

Ce€AHHbIX KJIETOK TeX 2*«e wWITamMMoB. A — Act. violaceus, 

30HBI BbI3BaHbl «HeEKporopMoHOM», 6 — Act. diastaticus, 30- 
HbI BbI3BaHbI (arom 


Pue. 2. Act. diastaticus. 30HbI dbarHu ra30Ha, YacTHaMH dara 
pH pa3Ma3bIBaHuH cTapolt (2—5 cyTOK) KyJIbTypbI 


TAH, tr. 120, Ne 4, Kpacumpunkos, Kopenako, ApTamMouoBa 


Takax Ke MO BEMMUMHE 30HA JIM3HCa BOKPyr 9TOTO KOMOUKA MPH MOHOM OTCyT- 
CTBHM pocTa aKTHHOMULeTa Ha CaMoM kycouke. 113 STO 30HbI CHOBa BbIPe3aloT 
KyCO¥eK HW HakJlaJbIBaloT efO Ha BHOBb 3aCeAHHbI Fa30H KJICTOK HW TaK MOBTOps- 
OT HECKOJIbKO pas. B Tex cjly4uaax, Kora MbI HMeeM Jeo Cc (arneli, B KaxkJolt 
NOBTOPHOH oOnepaluH HaJlOwKeHHA KOMOUKA MoyuaercaA 30Ha JH3HCa OHOrO 
M TOTO *%e pa3smMepa. MaroBbie YacTHbl B STHX YCMOBHAX Ppa3MHO*KalOTcA Jo 
‘Tipesevia H OKa3bIBalOT CBoOe HTMYeCKOe JelicrBue. B cmyyaax, Kora JelicrBy- 
OLLUM (PAKTOPOM ABIAIOTCA AHTHOHOTHKU, MPH MOBTOPHbIX HaylOXKCHHAX KOMOU- 
KOB 30HbI NOJaBJIeHHA pocta oTcyTcrBylorT. B wyuemM cry¥ae MOXKHO MOMYIUThS 
30OHY BO BTOPOM H peAKO B TpeTbeM Haox*KeHHH. [Ip stom c Kax%KAbIM HOBbIM 
NOBTOPeHHeM OOPasyiOTCH 3OHbI MeHbINel BEJIMYHHbI, TAK KaK KOJIMYeCTBO aHTH- 
OMOTHKAa YMeHbIlaeTCA B KaKJOH HOBO MOBTOPHOCTH. 

Eme HariaqHeli BbIABIAeTCA baroBad Mpuposa OTCYTCTBUA pocra KuleTOK, 
ecJIM Kycov¥eK arapa, BbIHYTOFO H3 3OHbI NOAaBIeHHA pocTa BOKpyr 610Ka aH- 
‘TarOHHCTa, pa3Ma3aTb NO NOBepXHOCTH cpelbl Ha Fa30H KseTOK. Tomyuaerca 
XOPOIUO BbIpaxKeHHbIM JIM3HC KeETOK MO XOAy pa3sMa3bIBaHHA KycouKa. Tam, rye 
conpukacaeTcaA KycoueK arapa c dbarom, pocta KeToK HeT (puc. 2), M3 30HbI 
JIM3HCa MOXKHO BBIeIHTb tar, MOAOOpaB K HEMY UYYBCTBUTEbHYIO KYJIBTYpy. 

SoHbI BTOporo THNa, OOYCOBICHHbIC OCOObIMH BelecTBaMH «HeKpoOropMo- 
‘HaJIbHOrO» XapakTepa, XOTA OIH3KH MO CBOeMYy JeHCTBYIO Ha POCT KJETOK K aH- 
THOHOTHKaM, TEM HE M€H€€ HMEIOT CBOH OCOOeHHOCTH. 

Takoro THMa CaMoyrHeTeHHe HaHOouee apko BbIpaxkeHo y Act. violaceus. 
Tlostomy OHO HavOomee NOApoOHO H3y4eHO HaMM Ha KYJIbTYpaxX 9TOFO Bua. 

Kak M3BecTHO, UTaMMbl Act. violaceus o6pa3y1oT HeCKObKO aHTHOuOTH- 
YeCKHX BELLeECTB, OTJIMYAIONLUXCA MexK Ty COOOH B OCHOBHOM (pPH3HKO-XHMH4eCKHMH 
cBolicTBaMH. AHTHMHKPOOHBIe CBOHCTBa HX OMHAaKOBHI (1). Bce onM MOMaBJIAIOT 
pocTt TpaMMOJIOXKUTeIbHBIX OakTepHi, He AeHCTBy!IOT Ha TpaMOTPHaTeJIbHble 
OakTephu, Ha LpoxwKKH UH [poroKenooOuble opraHH3Mbl. 

Kpome 9THX aHTHOHOTHKOB aKTHHOMHUeTh! WaHHoro Bua NMposyuupylor 
BelI€CTBa “HEKPOrOPpMOHAIbHOTO» XapakTepa. 

IIpu HasoxweHHH 610Ka, BbIPe3aHHOrO H3 cTrapoH (5—10-cyTouHOH) KybTYypbI 
Act. violaceus, Ha Ta30H TOJIbKO UTO MOCeAHHBIX KJI€TOK TOTO Ke OpraHu3mMa 
BOKpyr Hero OOpa3yeTcaA JocTaTOYHO OoIbUaA 30HaA OTCYTCTBHA pocta 32THX 
‘KaeToK. B TakoH 30He Haxo,aATca AupyHAMpOBaHHble AHTHOMOTHKH UM «KHEKPO- 
TOpMOHBI». 

BpiiBseHHe TeX HM Apyrux yaeTcA Mpu MOMOMLM MeTOJa, OCHOBaHHOrO Ha 
pa31H4HOH MpOHHMaemocTH STHX BeulecTB B arap. EcaM B CTepHJIbHOM 30He 
TIO pawuycy oT 610Ka BbIpesaTb MevIKHe OJIOKH MH HaKJabIBaTb Ha 3OHbI CBexKe- 
MOCe€AHHbIX KJICETOK, TO 10 OOPas0BaHHIo 30HbI YTHETCHHA TECT-OPraHH3Ma MOXKHO 
-yCTaHOBHTb cTreneHb Audppysuu Toro uw Apyroro. Avamusbl NOKasav, YTO aHTH- 
OuoTHyeckHe BeulecTBa kybTyp Act. violaceus quddyHaupytoT Ha Ooee 3Ha- 
YHTeJIbHOe paccTOAHHe, YeM «HeKporopMoHbIy. Ha puc. 3 MoKa3saHa CXeMa pac- 
mpefeieHHA JaHHbIX BeulecTB. Boku /—d (B 30He A), OyAy4M HaOXKeHEI Ha 
ra30H MocetHHbIX KTeTOK Act. violaceus, BbISbIBaIOT yrHeTeHHe UX (Mmpollecc 
camoyrHereHHa). Baoku /—6 (30Ha 5) BbisbiBatoT yrHeTeHHe poctTa rpaM- 
MOJOMKUTEIbDHBIX OAkTePHH, T. €. BbIABJIAIOT CBOMCTBO, IIpHcyujee AHTHOMOTHKaM. 
Baoxu 4—6 ne moaBasaior pocr coOcTBeHHOH KyabTypbl (Act. violaceus); OHH 
He oO6aaioT CcBOcTBamMu HeKporopmoHa. Baoxu 7—JO (30Ha B) — Oe3 aHTH- 
6MOTHYeCKHX BellecTB. ITO — HOpMaJIbHBIM cyOcrpaT. J]ia pasqeneHHA aHTH- 
-OMOTHYCCKUX BeHIeCTB H «HeEKPOropMOHOB», mpokyuupyemprx Act. violaceus, 
MbI IIPHMeHAIM Tak2Ke: a) Me€TOA SKCTpaKIWMH OpraHvyecKHMU PaCTBOPHTeAMH, 
6) Mero xpomMatorpaduyeckoH acopOWMu Ha KOJIOHKe C OKHCbIO aJIIOMHHHA 
uM B) MeTO, XpoMaTorpaduyeckoH afcopOWuH Ha Oymare. 

Jlna 9KcTparupoBaHHA MpMMeHAIHCb pasMuHbIe pacrBopuTeiu. Hannyuune 
pesybTaTbl as AXIOpSTaH B CMeCH C PaBHbIM OObeEMOM 9STHJIOBOTO CIMpTa. 
QTa CM€Cb SKCTParupOBala AKTHBHbIe BeMeCTBa, OKPauiNBadCh MPM 9TOM B TeM- 
HbIM (bHomeTOBO-cHHHH UBeT. IIpu crodHMM OHA OTMELINBAaCh OT BOAHOM YacTH 
B B {le MpOuHOl SMyIbCHM TeMHOFO CHHE-PUOMeTOBOFO WBeTa. OMYJIbCHA OTPHIb- 
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TPOBbIBaacb, OCAOK THLAaTeJIbHO MPOMbIBaJICA AUXJIOP3TAHOM HU 3aTeM BBICY) 
muBasca. Tomyyanoch NOpoluKooOpasHoe BellecTBO CHHero WBeTa. ITO Bele 
CTBO OGalaeT CHIbHO OakTePHUMAHbIMM CBOMCTBaMH, MOaBsIAeT TpaMMOJO*KK 
TeIbHBIe opMEr OakrTepHii, HO cCoBepuieHHO He JelcTByeT Ha KJICTKE 
mpokyuenta, Act. violaceus. Ha Apyrue BABI (PHOMeTOBbIX AaKTHHOMHILCTOB — 
Act. violaceus chromogenes u 2p.— oKa3piBaeT yrHeTatoujee JeHCTBHe. 

BeuecTBo, mepexozlaupee 
pacTBop AHXJOpstTaHa, MMeeT AP- 
KO-KpacHbId wWBeT. OHO oOaqae 
CBOHCTBOM YIrHeTaTb COOCTBeEHHY 
kysbTypy. BeurecTBo, BbI3bIBalo- 
ujee mojlaBseHHe cCoOcTBeHHO 
KYJIbTYPbl, MOXKHO OTACUTh, Mpo- 
WycKad KYJbTypaJIbHyIO 2K 
KOCTb, Uepe3 aJIIOMHHHEBY!O KOJIOH 
KY, NOPOLIOK OKHCH aJIIOMMHHA OK 
paliHBaeTCA B TeEMHO-(HOJIeTOBBIN | 
uBeT. 3aTeEM MOPOLMIOK MPOMbIBaIOT) 
J\MxsopaTaHoM. Kpacuoe_ Beryect-’ 
BO YXORMHT C pacTBOpHTeseM, a} 
chHee ocraetTcs Ha nopouke. [lo-. 
culeHee He OKAa3bIBaeT YTHETAIOUIe- | 
TO eHCTBHA Ha COOCTBeHHY!O) 
KybTypy Act. violaceus wu Ha! 
Puc. 3. GonadbHoe pacmpeyemenve alTHOMOTHKOB Apyrve WTaMMbl, I pHHaVieKallne | 
M «HeKporopMoHay B arapu30BaHHoH cpege. A— K 3TOMY we BUY. pyrue BHb 
30Ha WudPysHu HeKporopMoHa HIM CaMOyrHeTeHHg; AKTHHOMHLLeETOB, a PpaBHO H O0akTe- | 
5 —30na jupdysun antuOvoTukos; B— 30na, PHaJIbHbIC KYJIbTYPbI 9TO BeLLeCT- 
CBOOO Haw OT AHTHOHOTHUeCKUX BelLecTB. K — Ko- 

MOWeK KYAbTYpbI BO aKTHBHO NOJ,aBsAerT. 

KpacHoe BellecTBO JeHCTByeT 
Ha COOCTBeHHOrO MpoAyleHTta H Ha HeKkoOTOpbie OakTepHu. Bowee orueru- 
Boe pa3fleleHHe 93THX JByX BelMecTB Nowyyaercd MPH NMOMOMM acopo- 
UHH Ha XpomaTorpaduyecKoH Oymare. KymabTypadibHat %XHAKOCTb HaHO- 
culacb Ha KOHelL NoglocKH OyMarM HM Tocme NOACyUWIMBaHHA pa3roHs- 
wach JMxXsopsTaHom. Uepes cyTKH MoocKa OyMarH BbICyWIMBaslacb. Ha Koulwe, 
Kyla HaHOCHJIHCb Kall KYJIbBTYPaJIbHOH XAKHAKOCTH, OCTABaJIOCb CHHee MATHO, 
a Ha JpyroM KOHI€ NOABIAJIOCb KpacHoe NATHO. CHHee NATHO OONaalo THNHY- 
HbIMH @HTHOMOTHYECKHMH CBOHCTBaMH, He JeHCTBYA Ha COOCTBEHHYIO KYJIbTYPy, 
KpacHoe NOaBJIAJIO COOCTBeEHHY!0 KYJIbTYpy HW HeKOTOpbIe OakTepHH. Bo3MoOxKHO, 
4TO KpacHoe BellecTBO, MepexoAamee B JHXJOPSTAaH, ABJACTCA CMeCbIO aHTH- 
OHOTHKOB MH OcoOoro cbepMeHTonooOHoro coesuHeHHaA. TlocmeqHee Gomee cne- 
IMPU4IHO HW OONaaeT CNOCOOHOCTHIO PaCTBOPATb KJI€TKH TOJIbKO CBOeTO TIpOsy- 
WeHTa H OOYCIOBIMBAeT HAOIOMaeMoe CaMOpaCTBOPeHHe, HIM ABTOU3 KYJIbTYp. 

IIpotece caMopacTBOpeHHA Y aKTHHOMHLeTOB HU ApyrHX MHKPpOOOB — aABue- 
HHe OObI4HOe B WaOOPaTOPHbIX KyJIbTypax. OWHakO B GOOJIbINMHCTBE cuIydaeB 
OHO BbIPaxKeHO HE Pe3KO H MPOCTbIM rvla30M He 3aMeTHO, TOJIbKO OJ, MAKPpOCKONOM 
MOXXHO BHIUeTh paspylienve HHTeH HW aBTOJIH3 KJI€ETOK C OOPpas0BaHHeM Me/IKO- 
3epHuctToro ocaf{ka. Takoe camMopacTBopeHHe HavOoulee 3aMeTHO B CTapbIX KYJIb- 
Typax. OHO MpowCXOAWT B KYJIbTypaX, paCTYUIMX KaK B XKHIKHX, TaK H Ha 
MWIOTHBIX MHTATeJIbHbIX CpeaxX, HM OMHCaHO MHOTFHMH HcceoBaTelAMu (‘). 
KuerKH B mpolecce ruOeH JerenepupytoT HM MOABeprarwrcsA aBromusy 3a cyueT 
NeATCbHOCTH CepMeHTOB. 

VHorga aBTouIH3 KYJIbTYPbl Y AKTHHOMHILCTOB MpoTeKaeT HACTOJIbKO HHTeH- 
CHBHO, 4TO efO MOXKHO BUAeTb Mpocrbim riasom. Tako nmpollecc MbI OTMedaJIH 
y AKTHHOMHUETOB, BbIeCHHbIX H3 AKTHHOMHKOSHBIX y310B J[MuTpHeBbm (3), 
a TaKKe Y HEKOTOPbIX MpOaKTHHOMHLeTOB MH MHKpOOakTepHi. Bprpocume ko- 
JIOHHH, MOMeIeHHbIe B OCOOO HeOArONpHATHbIe YCIOBHA (MOBbIMeHHAA TeMIle- 
parypa, Napbl cnupra u Ap.), pacTBOpHAIOTCA MOUTH MOMHOCTbIO B TeYeHHe He- 
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CKObKUX MUHYT. B mpolecce Takoro aM3Hca paspyuiaiorca HUTH MUMeuA 
KICTKH, MpeBpalllaiCb B MeJIKO3ePHMCTyIO Maccy — mpokyKT aBronusa (8), 

BpisbiBaeTca TakOH aBTOJIM3 OCOOBIMH BelllecTBaMH (pepMeHTHOFO CBOHCTBa. 
Ilo fanupm Topronosoii (2) stu BemlecrBa cocToasT u3 ABYX KOMIOHeH- 
TOB, MpHpofla KOTOPbIX HeAocTaTOUHO u3y4eHa. OHH He OTHOCATCH K AHTHOHOTH- 
KaM H OOslaqalor OcoOoH cnemHpuyHocThO, AelicrBysA TOKO Ha KWeTKU TOTi 
KYJIbTYPbI, KOTOPOH OHH OOpasyrorcs. Ilo-BH_UMOMY, HaGwIOLaemMblIe HAMM SBIe- 
HHA CaMOYrHeTeHHA Y OTeCJIbHbIX AKTHHOMHIETOB OOYCJIOBJCHbI BeLLeCTBaMH 
Toro *e Tula, YTO H MPH paHee OMHCAaHHOM HaMH aBTOJIH3€ AKTHHOMHILETOB, 
MpOaKTHHOMHLeTOB HM MHKOOakTepuit. 

BemecrBa, BbISbIBaIOUIHe JIM3HC, cekyer OTMMYATh OT aHTHOMOTHUeCKHX 
BeujecTB. IloceqHHe He MOryT PaCTBOPATh KeTKH, OHM TOMbKO 3ajlepxKUBasH 
PocT, Pa3MHOXeHHE HH OTeIbHbIe OMOXUMNYECKHE UH PUusHOMOTHYeCKHe Mpo- 
Weccbl; HHOra HaOOMaeTcA JIMTHYeCKOe JelicTBHe THMMUHBIX AHTHOMOTHKOB, 
OAHaKO STO AeHcTBHe He pAMoe (epMeHTaTHBHOe), a KOCBeHHOe. SalepxKUBaA 
ompeleleHHbIe OMOXHMMYeCKHe CPYHKWHH BHYTPH KJICTOK, TakKWe aHTHOMOTHKH 
HapyllaloT KOPpeATHBHbIE CBAS3H Mey CHCTeEMaMH, Mpoucxo_HT 60KH- 
POBKa KaKHX-TO OTJCJbHBIX TpoleccoB, B pesyJIbTaTe Yero coOcTBeHHbIe (bep- 
MeHTbI HaYHHalOT PaCTBOPATb KJeTKY. 

BuBpop. 1. Y akrHHOMHleroB-aHTaroHHCTOB, OOpa3sy1Ol\HX aHTHOHO- 
THUCCKHE BellleCTBa, B3aHMHOe YrHeTeHHe pocta ObIBae€T TOMbKO MPH B3aHMo- 
AeCHCTBUH pasHbIX BUOB. BuyTpH Bula aHTarOHH3M, KaK mpaBHO, He MposB- 
JIACTCA. 

2. Ha6smtoaiorcaA WMHOra cuy4au, KOra WITaMMbI OAHOFO HM Toro %*e Bua 
NoaBIAOT [Py Apyra WIM Ona HW Ta Ke KyJbTYpa yrueraeT pocT cOOcTBeHHbIX 
KJI€CTOK — MIpOHCXOAHT ABJeHHe caMoyrHeTeHHA. B 3THx cayyaaX BOKpyr 
HaJIOXKCHHBIX KYCOYKOB HIM OJIOKOB KYJIbTYPbI OOpasyioTcH 3O0HbI OTCYTCTBUA 
pocta, BHeLIHe He OTIH4aIOlMecsA OT 30H, OOPasyIONHXCA Mp B8aHMoeHcTBUH 
Pa3HbIX BHJOB aHTAarOHHCTOB. 

3. IIpomece camoyrHereHHaA KYyJIbTYp BCTpeyaeTcA y AKTHHOMULETOB peKo. 
Uae oH HaOsofaeTcaA cCpeH MHPMe€HTHPOBaHHbIX aKTHHOMUIeToB — Act. 
violaceus, Act coelicolor, Act. viridochromogenes, Ho 6pIBaeT H Y HEMMrMeHTHpO- 
BaHHbIX BuJoB — Act. diastaticus u gp. 

4. OOpa3s0BaHHe 30H MPH B3aHMOJeHCTBHM WITAMMOB OfHOrO H TOrO *Ke Bua 
WJIM MPH CaMOYrHeETeHHH OOYCJIOBJICHO He AHTHOMOTHKaMH, a JpyrHMu cakTo- 
pamu. B ofHuX cy4aAX 30HbI BbISbIBAIOTCA AKTHHOGaraMH, B Apyrux — oco- 
ObIMH BelleCTBaMH SbepMeEHTHOH MPHpObl, YCJIOBHO Ha3BaHHbIMA «HEKPOrOpMo- 
HaMy». 

5. JjelcrBue akTHHOmaroB HM «HEKPOFOPMOHOB» C THIHYHbIM OOpasoBaHhem 
CTePHJIbHbIX 30H BOKPyI KOMOUKOB CTapbIX KYJbTYp MOKa3aHO 39KCNepHMeH- 
TaslbHo. HamMune B ITHX 30HAX AKTHHOMArOB NOKA3aHO Y pla AKTHHOMHILETOB — 
Act. diastaticus, y HeKOTOpbIX CepbIX AKTHHOMHETOB, Y OTJC/IbHbIX LITAMMOB 
CHHHX AKTHHOMHILETOB U Jp. 

6. «HexporopMonuple» BeljecTBa OblIM OOHApyxKeHbI y WiTamMoB Act. vio- 
laceus. Dru BellecTBa OBI BbIeeHbl (PUSHKO-XHMHYeECKHMH MeTOaMH H MOJy- 
YeHbI B Bue Kpacnoro pactBopa. IlocieqHuM B XHMMYeECKOM OTHOLICHHH Mpel- 
CTaBJIAeT, MO-BHAHMOMY, CMeCb pa3HbIX coe—HHeHHH. «HekporopMoH» moka He 
nmowlyueH B XHMHYeECKH YHCTOM Buse. 
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Jloxaann Akanemuun Hayk CCCP 
1958, Tom 120, Ni 4 


@H3HOJIOTH A PACTEHH 


MW. ®. BEJINKOB 


O MNEPEPACNPEEJIEHHH ACCHMHJIATOB B IJIACTHHKE 
JIMCTA COH * 


(II pedcmasaeno akademuxom A, JI. Kypcaxoeom 4 II 1958) 


Panee (1) Hamu OblWIO YCTAHOBJIEHO IIyTeM MIPHMeHeHHA MeTOJ\a MCYCHBIX aTO- 
mos (C4), 4ro M@KAY BSPOCJIbIMH JIMCTbAMH IIPOAYKTbI aCCHMHJIAIMA HE 
nepepacnpeemaiorca, HO MOCTyMa1oT OT HUX B MOJIOAbIe pacTyuiMe JMCTbA 
Apyrue opranbl M TKaHM pacreHHA, Pe MpOTeKaloT AKTHBHbIe MpOeccbl pocra 
H pasBurua. TlosqHee nNosoOHoe ABIEHHe pAOM UccseqOBaTeeH OplwI0 OTMe4eHO: 
y con (7,8), romaros (*), moqcomHeuHuKa (°) 4 nepal (°). OcraBaslocb HeEACHbIM, 
IIPOHCXOJUT JIM MepepacnpeseseHHe MpOAyKTOB (OTOCHHTeS3A B CaMOM JIHCTE, T. €.) 
«ATCA» JIM [pyr ¢ APyroM aCCHMHMJIATAMH OTe bHbIe YYACTKH JIMCTa — B CJy~ 
yae eCJIM HEKOTOPble H3 HAUX OKASbIBAIOTCA B HEOAPONpHATHbIX LIA POTOCHHTE3 A) 
YCJIOBHAX. | 

Aponos (?) c moMoubIO coorBeTcTBylollero mpuOopa moqkapmManBat CMO, 
OTJ@IbHY!O YaCTh JIMCTOBOH MacCTHHKM COW. OH OTMeTHJI, YTO IPH STOM OTTOK 
ACCHMMJIATOB MpOXoM HemocpeCTBeHHO B Yepeliok. B ocTabHOH wacTH MWla- 
CTHHKH JIMCTa pavoakTHBHbIM yruiepod He Obl OOHapyxeH. IlocKombKy Mo,- 
KopMky sucta C'O, ApoxoB NpoBOAH MpH OCBelleHHH BCero JHCTa M Mpolece 
ou6pa30BaHHA ACCHMHJIATOB, TAKHM OOpa3soM, MpoOXoOjM BO BCeX ero YacTAX, TO 
Hajlo NowlaraTb, YTO B pacipeleseHHU UX H He ObwIO OcOOOM HEOOXOMMMOCTH. 

B onpirax ¢ MOAKOpMKoH sucTbeB cou C!4O, mocrosHHO OTMe4aIOCh HeOUHa- 
KOBoe Cosep*anHhe pakuoakTHBHOrO yrviepoda B pasJIMYHBbIX MeCTaX MWaCTHHKE 
NOJKOPMJICHHOPO JIMCTa. OTa pasHulla B AKTHBHOCTH OOBIYHO Jepxkamach mpoou- 
2%KUTebHOe Bpema. I]pHmMepoM STOMY MOTFYT CJIY2KUTb JaHHble, MOJYYeHHbIe HAMK 
eme B 1955 r. JIucT ceqbMoro y3ua COM Obi MOAKOpMueH C¥4O, 26 miouA Hu OCTA- 
Baicd Ha pacTteHHu || Quel, mocme 4ero B pa3HbIX MeCTaX JIMCTa ObWIH B3ATHI 
AMCKH JIMCTOBOH M1aCTHHKH JWI OMpeeseHHA AKTHBHOCTH (cM. puc. 1). 

Tony 4enupie JaHHble MOKA3bIBaI0T, UTO MpOllecc POTOCHHTe3a B PaSHBIX YacTAX 
JIMCTOBOH MIaCTHHKH TpoTekaeT He C OMMHAKOBOM aKTHBHOCTbIO H YTO aCCHMH- 
JIATbI B MCTOBOH MIaCTHHKe HIM He MepepacnpeeAOTCA COBCeM, WIM %Ke Mepe- 
pacmpeemenHe UX MpOTeKaeT CJIMUIKOM MeJICHHO. ITO OOCTOATEbCTBO 3aCTaBH- 
J10 HAC MIpOBeCTH PA AONOMHUTEIbHBIX HCCIeEOBaHHH. 

Ont 1956 r. Y pacrenusa cou, umerouero 16 ysnon 28 IX noxKapmuu- 
BaJICA JIMCT BOCbMoro y3ula. B JeHb MOAKOPMKH NOMOBMHA cpeqHero WHCTOUKA 
(puc. 2, 6)c o6enx cropon Oba 3aTeHeHa YepHOH Oymarof. Bo Bpema MIpoBe- 
JeHHA OMbITa, B KaMepe, re MpoBoOAMacb NoAKopMKa aucta CHO,, ero mucTouKH 
MO OTHOWeHMIO K JYYaM COMHWA OBWIH PacHOO%KeHbI He OLMHAKOBO (puc. 2) 
JIucrouku a wv 6 ocBellaiuch IpaAMbIMH Jy4aMM CosHIa, a ucTOUeK 6 3arTe- 
HAJICA WucTOUKaMH a uO. Tlocne 20 Muu. sKcnosuunu B TOUKe CMO, mucr octa- 
BaJICaA Ha pacreHuu Jo 4 X. Bymara c sucra Opa CHATA Cpa3y Ke Mo OKOHUAHUH 
NoAKopMKu. Uepes 6 THe B pa3/JIMYHBIX YacTAX OblIM B3ATHI MPOOBI-AUCKH VIU- 
CTOBbIX MWIaCTHHOK AHaMeTpoM 19 MM H ompeqemeHa UX akTHBHOCTD. V3 nowvy- 
YeHHbIX JaHHbIX (puc. 2) BHLHO, YTO AKTHBHOCTD JIMCTOBBIX MWwlaCTHHOK He ObIa 
OAMHAKOBOH MH Yepes mecTb Hel. BecbMa nuTepecuo, uToO pauoakTuBHbTit yruie- 
pod B McTouKe 6 U3 BepXylleyHO ero uacTH He MpoHHKaN B HAWKE eKAaLLy IC 


* ae yy 
B 9kcrepHMeHtabHoll padoTe MpHHHMaN yuacrue 9. Kocrenxuit. 
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rO UaCTb, a JIMCTOUeK 6 OcTaBalICs Tak?Ke C MaJIOH PpaWOaKTHBHOCTbIO IPH BbI- 
OKOM cOfepxKaHHnH C!* B coceqHHX JIMCTOUKaX. 

Onwur 1957 r. Jl1a npopexenuaA onbiToB ¢c NOAKOPMKOH JIMCTbeB COU 
aHOaKTHBHBIM YIIe€pOAOM OblIM BbI,eeHbI B Havale CeHTAOPA YeTbIPe pacrTe- 


Pue. 1. Pacnpegzerenne pafwoak- Pue. 2. PanuoakTuBHoctTb pa3Hu- 

THBHOrO yrJlepOfa B JIMCTOBOH IiJla- HBIX WacTeH JIMCTOBbIX [JlaCTHHOK 

CTHHKe (HMN/MHH Ha MOBepXHOCTb coH MpH pa3JIM4HOM | ocBeILeHHH 

aucka): 1 — 464, 2—253, 3—321, (umn/mun): 1 — 1215, 2— 1300, 
4 — 83, 5 — 335, 6 — 232 3—O0, 4— 126 


HA OAHOFO pocta M OAMHAKOBOH CTaquu pasBuTna. Ha KaxK JOM pacTeHun NOL: 
<APMJIMBaJICA ONMH JIMCT B CpeqHeM apyce. Ilepey noxKopMKoli y Bcex ueTbIpeXx 
aCTCHHH JHCTOUKH NOAKAPMJIMBaeMOrO JHCTA ObIIM 3aTeHEHI YepHOH GymaYroii 
Puc. 3A). Oxcno3suuua 20 mun. Y yByx pactenuii NOJKOPMJICHHbIe JIMCTbA 
BIIH OTLEJCHbI OT PaCTeHHH Yepe3 CYTKH, a y ABYX Apyrux — yepes cemb Hell 
B TeyeHHe 9TOFO BPeMeHH OyMara OCTaBavlacb Ha WMCTOUKax. Mbt npexnouarasH, 


id 


A 


Puc. 3. PanmnoakTHBHOCTb 3aTeCHeHHbIX JIMCTOUKOB COH Mp NOAKOPMKE Hx ClO. A — cxema 
gareHenus, 6 — payuoaptorpad mucTa No MpowecTBuH * OJHUX CYTOK Nocie MOLKOpMKH 


4TO IIPH CTOJIb JWIHTeJIbHOM OTCYTCTBHM Mpolecca PoTocHHTesa (pH 3aTeHeHHH ) 
9TH UACTH JHCTa OYLYT CHJIbHO OOeAHEHbI ACCHMUATAMH HM Mpous0li eT UX Mepe- 
pacnpefenenue B wucTe. M3 saTeHeHHoli H OcBeleHHOM yacteli JIMCTOUKOB HaMu 
ObIJIH B3ATHI MpOObI-AUcKH JHaMeTpom 19 mM H OlpejleseHa UX AKTHBHOCTD. 

V3 nowyuenupix januprx (rab. 1 u puc. 3 6) BuqHO, YTO ACCHMHAATHI HE 
MepepacnpeseAIOTCA B JMCTOBOM MaCTHHKe Jaxke MPH MPOAOIKUTCAbHOM TO- 
nowlaHHu coceqHHX y4aCcTKOB JIMCTAa. 

OrToK aCCHMHJSTOB U3 OCBEIIeHHHIX YacTel MCTa NpOXOAMT OObIUHbIM I0- 
PALKOM, OHH JBHXKYTCA NO MPOBOAAWHM NYTAM JMCTa K YepellKy M Aavbille. 
BecbMa HHTepecHo, YTO ACCHMHVJIATHI ABMXKYTCA MO 2KUJIKaM H Yepes 3aTCHCHHYIO 
YACTb JIMCTa, He 3aXOJA B €FO MapeHXHMHY1O TKaHb, XOTA NOC CTOMb AIMTeb- 
HOrO 3ATCHCHHA 3TA UaCTh JIMCTa H3-3a HeAOCTaTKAa SJIeEMeHTOB MMTAaHHA HMevla 
Bce IpH3HaKM OTMHpaHUsA JIMCTOBOM TKaHH. 
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AKTHBHOCTb pa3JIMYHBIX wacTeH JIMCTOBOMH MaCTHHKH COM 
B MMIl/MHH Ha MOBePpXHOCTb J\HCKa | 
aa ere S EL Pa ee 
JIMCTbA CpesaHbl Yepe3 Tl | 
HCTbA cpesaHbl Yepes 
Re Oe, 7 mHew nocse NOAKOPMKH 


JlucToukH TpotivaToro TOAKOPMKH | 
ee PE) pactTeHve | pacTeHwe | pacTeHHe pacTeHHue 
Ne 1 Ne 2 No 1 Ne 2 
JIlucToyuek a 
3aTeHCHO 2 5 a 0) 
OCBeLLeHO 155 Al 98 on 
JIuctouek 6 P 
3aTeHeEHO 2 0 7 7 
OCBeLILeHO 222 204 SM 39 
JIuctouek 6 
3aTeCHeEHO 2, 0 9 2 
OCBelLeHO 195 86 61 4 


BosHukaeT Bompoc, KakHe %Ke CHJIbI NPeNATCTBYIOT ABH2KeHHIO NpOLyKTC 
aCCHMMJIALLHH B COCeHHe y¥acTKH JIMCTOBOH nacTHHKH? Tlouemy He nofyepxi 
BaeTCA %KH3Hb JIMCTOBOM TKAHH ACCHMHJIATAMH, BbIPaOaTbIBAeMbIMH PAJOM pas 
NOJIOXKCHHLIMH KeTKaMu? Bpsad HM 9TO ONpeseAeTCA CllelMduyecKHM ycTpoF 
CTBOM IIpOBOMAWHX WyTeH JIHCTa, NO KOTOPbIM aCCHMHJIATbI MOryT ae 
TOJIbKO B OAHOM HanpaBseHuH. Ilo-BuqHuMoMy, BCA CHCTeMa (POTOCHHTeETHYECKG 
allapata ycTpoeHa TaKHM OOpa30M, YTO aCCHMHJIATHI AIA NOAWep2KanuA %KU3HE 
JCATCIbHOCTH JIMCTOBOM MaCTHHKH He MOryTNocTynaTb TyAa, Pe OHH OObIUE 
o6pa3yrotca. Mckm104ueHHeM H3 STOFO He ABJIAIOTCA H MOVJIO/bIe JIMCTOUKH, B KOTE 
pble OOLIYHO B H300HJINH MocTynaloT MposyKTb! cotocuHTesa. Hayo nomarare 
4TO H 3]\eCb ACCHMHJIATbI NOCTYNaloT He B MeCTa HX OOpa3s0BaHHA, a TYMa, II 
Co34aoTcA HOBbI€ TKaHH HM Opraubl, re Ooublle HYy2XeH CTPOHTeJIbHbIM, a 
9HepreTHyeCKHH MaTepHall. 

B mpupose JIMCTOBble MWwIaCTHHKH YacTO HaXOJATCA B pa3HbIX CBETOBEI 
yCJIOBHAX. 

VspecTHo, YTO MexXKy OCBeULeHHOCTbIO JIMCTa (10 H3BeCTHBIX MpeesoB) 
IIpoleccom (boTocHHTesa CyllecTByeT IpAMad cBA3b. II poBeweHHble HaMH H3M«é 
peHH# MoKasaJIM, YTO Ha OHY WaCTb JIMCTOBOH MWaCTHHKH COJIHeUHbIe JY 
nayaroT mox yriom 90°, a Ha Apyrue nox yrmamu 60—45; 10; 5°. Hexotopa 
yuaCTb JIMCTOBOH IWJlaCTHHKH OKa3bIBaeTCA 3aTCHEHHOM; OHA OCBelllaeTCA TOJE 
KO OTPaKeHHOH HM MpoPHAbTPOBaHHOH yepe3 JIMCTbA COJHEYHOH paMalluel 
Ilo stoH mpuunue mpolecc tboTocuHTesa, Kak ObIIO BAHO U3 MpHBeeHHBIX Ja} 
HbIX, IIPOTeKaeT He C OMMHAKOBOM AKTHBHOCTBIO. 

H3yueHve BOMpocoB, CBA3AHHBIX C OTTOKOM aCCHMMJIATOB, MpelcTaBseT B 
TOJIbKO Hay4Hbli, HO HM Oo/bWOM MpakTHyecKHli MHTepec. 

Pacnoslo*enve pacTeHuii Ha MWIollaqu, IPH KOTOPpOM HaHOosbllaA uacTb ac 
CHMHJIAWMOHHOTO alilapata ocBelilaiacb Obl IpAMbIMH JIyyaMu COuHIa, Oyde 
CMOCOOCTBOBaTb YBe/IHYCHHIO MpOAYKTHBHOCTH pacrTeHHil. 


JlambHEBOCTOUHBIM (pusMas Tlocrymusto 
Axayemuu HayK CCCP 31 I 1958 


UHMTHPOBAHHAS JIMUTEPATYPA 


1H. ®.Beankos, Ousuon. pacr., 2, 8. 4 (1955). *S.Aronoff, Plant. Physiol 

30, AG 52 (1955)ag? HM. Dy nap, E. EF. Kpacruma,, Town. TOXA. 3200 (1957 

A. HW. JiutBuneuko, ArpoOnonorus, NM 3 (1957). *® A. A. poKxogpe: 

JI. Il. K manos, A. M.Co6ones, ®usnon pact., 4, B. 5 (1957). &§& M. X. Vaiia. 
xaH, P. TY. Byteuko, Ousuon. pacr., 4, B. 5 (1957). 
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Hoxnagn Akanqemunu nayx CCCP 
1958. Tom 120, Ne 4 


®H3HOJIOLH A PACTEHHH 


E. B. KOJIOBKOBA 
A3OTHCTbIM OBMEH CO3PEBAIOLIMX CEMAH KYKYPY3bI 


(ITpedcmaeaexo axademuxom H. B. L{uyunosim 80 XII 1957) 


B muTepatype HMeeTCH OYeHb MaJIO UCCeEMOBaHHM, MOCBALeEHHbIX BOMpocy 
A30THCTOFO OOMeHA B CO3peBalOUIHX CeMeHaX KYKYypy3bl. OHOM U3 paHHHXx 
paOoT aABsIAeTCA paOora IIInuTuepa c corp. ('), HallieqWIMXx, YTO MPH cospeBaHHu 
SeMAH KYKYPY3bI CHaYaJa NOABJIAeTCA PIIOTeIMH, NOTOM POOyJIHH HW albOyMUuH 
A NocieqHHM — 3eHH. B 1929 r. A. Ulyxuua (?) npocequsa H3MeHeHHA OOIero 
A OeJIKOBOTO a30Ta IPH CO3PeBaHHH KYKYpy3bl, MPHYeM H3MeHeEHHA H3y4aICb 
He TOJIbKO B 3epHe, HO H B CTeP2KHAX, OOBEPTKAX, M€CTHYHbIX HUTAX H COJIOME. 
JI. Senenu (3), ompelesAa OTHOCHTEbHbIe KOMUeECTBA OeIKOB CEMA KYKYPY3bl 


4 5 ¢ 
A 40 
"i 
Z 
30 JO 
3 
2 at 3 
= 
a / 
10 4 0 
5 
o zit 
vg ie VY i a H6 I 4 V 
Pa3ol Pa3zol 


Puc. 1. Usmenenne cozepxaHuaA a30Ta abOyMuHos (/), rao6ymuHos (2), 3euHa 
(3), raioremuHoB Hw ocTaTKa (5) B Mpolecce CospeBaHuA 3apoppiila (A) 4 2HZ0- 
cmepma (5) kykypy3bl (B MpoueHtax oT oOmero azora). /— 3aBa3H, Ilan Il6— 


Hanus, //[ — monousaa cmenoctb, JV — BocKoBad cremocth, V — momHas 
cneslocTh” ™ 


B pa3sMUHble (a3bl pasBHTHA, NOKasala, UTO rloOyJIHH UM TIOTeMH CHHTe3H- 
PYIOTCA C OTHOCHTEIbHO OMHAKOBOM CKOPOCTbW B TeyeHHe BCerO Mepvota pocta. 
3euH MOUTH OTCYTCTBYeT B He3peJIbIX CeMeHaX, HO CHHTe3SHPyeTCA C 6ouIbILIOH 

CKOPOCTbIO B Mpollecce co3peBaHHA. ‘ 
Ilpupeyenuple JaHHble NoKasbIBalOT, YTO H3MeHEHHIO COCTaBa H CBOHCTB 6eu- 
KOBDIX BelIeCTB B Mpollecce co3peBaHHA CeEMAH KYKYPY3bI MOCBAIMLEHO OUCHb MaJO 
15* 907 


Ta6nuna 4 
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M3menenHe cofepxkaHin o6ulero, HeOeKOBOrO, AMHHHOTO U 6eKOBOrO a3g0Ta B mpomecce cO3speBaHHA KYKYPY3bI 
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pa6oT H COBeplIeHHO OTCYTCTBYIO 
paseIbHble HCCIeELOBaHHA TaKUX 
M3MeCHeCHHH B CTOJIb OTJIMYHbIX M0 
cBoemy (pu3HoOIOrHyeckoMy 3Haye- 
HMIO YaCTAX 3ePHa, KaK 3apoOJbl 
H 9HocnepM. 

B cBa3H C 3THM HHTepecHo OBI 
mpocuequTb:1) u3MeHeHHe a30TH- 
CTbIX BelleCTB Ha pa3JIMUHbIX ca 
3aX co3peBaHHA 3apoyplla Hu 
39HOCHepMa KyYKYpy3bl, 2) W3Me-- 
HeHMA COCTaBa HW CBOHCTB OeJIKOB 
wu 3) H3MeHeHHA CocTaBa cBOOO]- 
HbIX AMHHOKHCJOT. 

MatepuaJioM CJIyxKHJIH Cospe-- 
BalollWe CeMeHa KYKYPY3bl CopTa 
TloqMocKOBHas, BbISPeBalOUlHe B: 
MeCTHBIX YCJIOBHAX. CeMeHa CoOH-; 
paJINCb B Pa3sJIMUHble NePHObI 3pe-- 
JlocTH: 1) HeOMbWIeHHble 3aBA3H,, 
2) nHamuB, 3) MOJIOUHaA CNesOCTE,, 
4) pockoBas ciesocTb ht 5) nomHas! 
cmelocTb; HauHHaw C MOJIOUHOH| 
cieslocTH, Bce ompejleseHHA Tpo- | 
H3BOJHJIHCb pa3eJIbHO B 3apO/Jbl-: 
max WH 9Hocnepmax. | 

OnpeemeHus o6ulero a30Ta 
MpOBOJMJIHCb MHKpOMeTOJOM 
Kpesblama, HeOeIKOBOrO a30Ta— 
TeM Ke MeTOJOM B_ pacTBOope 
mocle yaleHHa GOemkop 2,5% 
TPHXJOpyKcycHoH KHCJIOTOH 
BekKoBbiit a30T onpeyesiaca TO 
pa3HOCcTH MexKjly 06MM Hu HeGes- 
KOBbIM a30TOM. AMHHHbIW a30t 
ONpeeAJICA B BOQHBIX BbITAKKAaX 
no IlonyuCruseucy (°*). 

Pe3yIbTaTbI Huccu1eqOBaHHi 
(ra61. 1) yKa3brBaioT Ha MOBBIIIeH- 
Hoe coJlepxauHne oOmlero a30Ta Ha 
PaHHHX ()a3axX pa3BHTHA 3epHa, 
UTO OObACHACTCA, OUCBHIHO, TeM, 
4uTO TKaHH 3epHa B 9TOT MepHor 
O6aaloT MOJIObIMH TOHKOCTeH- 
HbIMH KJICTKaMH, HalOJIHeEHHbIMH 
poTtonmasmMoh. B  jlambHeliliem 
HaOmOaeTCA YMeHbIeHHe Ccosep- 
*KaHHA OOWero a30Ta, CBAZAHHOe 
C 9HEPrHUHbiM OTIO2XKeHHEM B 3epHe 
yruiepofos. Jina  cospeBartouyux 
3apofbllleH UW SHAOCMepMOB xa- 
paKTepHbIM ABJIAeTCA TakxKe 
YMeHbIUeHHe KOJIMYeCTBA HH3KO- 
MOJICKYJIAPHBIX a30THCTHIX Be: 
IecTB (MenTHOB H AaMHHOKHCIIOT 
HM YBeJIMYeHHe KOJIHYeCTBA BBICO- 
KOMOJI€KYJIAPHbIX (6e1KoB). TIpr 
S3TOM HalO OTMeTHTb, YTO axe 


BO BHOUHE CO3PpeBIUIMX 3apofblllax H 9HocnepMax (B MepBbIX Goble, YeM BO 
BTOPBIX) OCTa€TCA HeKOTOPOe KOJIHYeCTBO CBOOOJHBIX HH3KOMOJICKY JIA Pp HbIX 
A30THCTHIX BeILeCTB. 

JW1a Bbienenud (pakWuii arbOyMuHOB, ri06yAMHOB, 3eHHa  TOTeMHOB 
ObII HCHOJIb3OBaH MeTON MOCMeOBaTeIbHOTO WSBJICYCHHSA CeEMAH, OCHOBaHHbIit 
Ha pa3JIMYHOH PaCTBOPHMOCTH 3THX 
OeJIKOB B pasJIMYHBIX PaCTBOPHTeAX: 
COAX, CNMpTe H WWemoun (°),—c no- 
CJIEXYIOULMM OlpelesIeHHeM a30Ta B 
NOYYCHHBIX IKCTpakTax (puc. 1). 

B nepvok co3peBaHHua B 3apoJpl- 
wax KyKypy3bl (pc. 1,4) Ha6stoya- 
JOTCA MpoOlleccbl, MPOTHBOMOJIOX*KHbIe 
TeM, KOTOPbIe MpOHCXOAAT pu co- 
3peBaHHH 9HocNepMosB. Tak, B 3apo- 
Abuuax KYKYpYy3bl MpeoOalawouluMu 
OeKaMH ABJIAIOTCA TIOOYJIMHbI, Cco- 
ep2xkanhe KOTOPbIX YyBeIHUHMBaeTCHA 
B lipollecce co3speBaHua. O6Hapy2KeHo 
Take JOBOJIbHO OoOIbIloe KoOIMYe- 
CTBO aJIbOYMHHOB, OCOOeHHO B 3pe- 
JIbIX 3apoOfbIlax. CojlepxaHue Tyi0- 
TeJIHHOB, BbICOKOe€ B MOJIOUHON cre- 
JIOCTH, CHJIbHO YMeHbllaeTCaA K MOWI- 
HOH cnesoctH. Kpome Toro, 3apo- 
WbIliH KYKYpy3bl XapakTepH3yloTcs 
KpaHHe He€3HAa4HTeJIbHbIM CojlepxKa- 
HHeM 3e€HHa UYTb YBEHUHBAIOULUMCA 
pH co3speBaHHH. CHJIbHO YMeHb- 
WaeTcAH KOJIMYeCTBO He9KCTparupye- 
Moro a30Ta — TaK Ha3bIBaeMbI a30T 
ocTaTKa. 

B otsmune oT 3apoypilel, raB- 
HY10 Maccy OeIKOB 9HOCTepMoOB Ky- 
Kypy3bl (puc. | 6) coctaBaarorT me- 
JIOUHOpaCTBOPHMble OeJIKH — TviloTe- 
JIMHbI, COMepxKaHHe KOTOPbIX pe3KO 
YBeJIHUMBaeTCA Ip co3speBaHHH. K 
NOJHOH CneslOcTH YBeJIMYMBaeTCA U 
KOJIMYeECTBO 3€HHA, a KOJIHYeCTBO 
rio06yHHOB HU aJibOyYMHHOB CHJIbHO 
PMCHEINACTCH. Syech uHTepecHo 06- Puc. 2. XpomatorpaMMpl amMHHOKucsoT. A — 
PpaTHTb BHHMaHHe Ha TO OOCTOATEJIb- gapompiu, & — 9440cKepM; a — MOsOUHARA cre- 
CTBO, YTO XO] KPHBbIX H3MeHeHHi JlocTb, 6 — MomHaa cresocrb. Mie oy 
conepaanua aeuiia H raoGyana, a 2, Mu emg, 3 apc 4 ce 
Take TOTeHHa HW abOYMHHAa, Ha- yon’ 7 — pmoramunosaa KMcmOTa, 8— rawTa- 
YHHad C MOJIOUHOH CesIOCTH, ABJIAeT- snun, 9 —ananun, 10 — nponun, 1/1 — Tupo- 
CA Kak Obl 3e€PKaJIbHbIM OTOOPaxke- 3HH HIM 4-aMMHOMaCAHasA KUCJOTA, 12 — Tpun- 

: todan, 13 — Banun, /4 — meviuH 
HHeM Jipyr Apyra; 2TO NMosBoOmAeT 
3aKJIOUUTb, YTO YBeIMYeHHe Cojep- 
*KaHHA 3eHHa H PIOTeJIHHAa MPOHCXOANT 3a CueT YMeHbIUIeHUA COAepKaHHA TVIO- 
OyJIMHOB HM aJIbOyMHHOB. 

Takum o6pasom, B Mpollecce cospeBaHuA 3apoblivel H 9HJOCMepMoB HaOuItO- 
WalOTCA 3HAYMTEJIbHbIe H3MCHEHHA B PACTBOPHMOCTH OeJIKOBbIX BeUeCTB, BCJIE]- 
CTBHe YerO MCHACTCA COOTHOIIeHHE OTACIbHIX OeKOBLIX (ppakunH. B sapo- 
qbillle HaGmIOWaeTcA yBeNMYeHHe BONO- UM ComepaCTBOPHMbIX Oe/IKOB, TlaBHbIM 
o6pa30M 3a CUueT yBeHY¥eHHA (pakIMH TioOyHHOB, H PpesKOe YMeHbIeHHe 
PIHOTeMHOB — IleJIOUHOPaCTBOPHMBIX OeJIKOB. 


om 
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B aHJocmepMe, HaOOOpoT, MOHHKaeTcsA COMepranhe BOJO- H COJIepaCTBOPHMbIxX 
6eIKOB 3a CUeT YMCHbINeCHHA Kak HeOeMKOBOH (ppakWMH asoTa, Tak M PpakWuH 
aJIbOyYMHHOB HM TvlOOyJIMHOB WH YBeJIMYMBaeTCH COepKaHhe CIMPTO- H Uleoue- 
pacTBOPHMBbIX (ppakUUii a30Ta, B KOTOPbIX MOCeAHHH B OOWeH CIOAHOCTH HauH- 
Hae? COCTaBJIATb Goble #/; BCero a30Ta 9HAOCHepMa. 

Takne pe3kve OTJMYNA B CocTaBe OeIKOBbIX (pakKWMH 3apo/blllia H SHO- 
ciepMa yKa3bIBaloT Ha OoJIbIUMe pasIHUHA B Oe/IKOBOM OOMeHE, CBA3AHHBIe C pas- 
JMUHOH PU3SHOMOrMYeCKOH POJIbIO STHX JBYX YaCTeH CeMeHH. 

VB OTHOLWeHHH AMHHOKMCJIOTHOTO OOMeHAa CO3PeBaIOWIHe 3apOAbILWIH U 9HJO- 
CNepMbl pe3KO OTMIHYaIOTCA Apyr oT Apyra. 

OKCTPaKTHI WIA OMpeeeHHA AMHMHOKHCJIOT TOTOBUJIMCb TIO MeTOJHKe, yKa- 
3aHHO B padote (°). PasyqemeHue AMMHOKHCJOT UPOH3BOAMJIOCb Ha OMHOMEPHbIX 
HHCXOMAMMX XpOMaTorpamMax Mo MeToyy (‘). 

M3mMeHeHuaA KOHUeHTpaluH AMMHOKHCJIOT H aMHJOB BO BpeMA CO3speBaHHA, 
KaK [OKa3bIBaloT XpoMaTorpadHyeckHe HCCeOBAHHA, HACTOJIbKO OTUETJIMBBI, 
YyTO OHH MOryT ObITb OOHapy2KeHbI O6e€3 TOUHOFO KOJIMYeCTBEHHOFO aHaJiH3a 
(puc. 2). 

IIpopeyeHHbie HCCeOBaHHA NWoKa3aJiH, YTO Ka¥eCTBEHHbIM COCTaB HW KOJIN- | 
YeCTBEHHbIe COOTHOWCHHA CBOOOAHbIX AMHMHOKHCJIOT Ppa3JIMYHbI B Pa3SHbIX YaCTAX 
H B pa3Hbie (pa3bl clesocTH KyKypy3bl. HanOoupuiee KoOJIMYeCTBO CBOOOJHBIX 
AMHHOKHCJIOT ObIIO OOHAPyKeHO B 3apoAbilax MowoUHOK cnesocTH. Ilo cpaB-— 
HeHHIO C SHJOCHepMaMH, B 3apoObllaxX KOHWeHTpalldaA HEKOTOPbIX AMHHOKHCAJOT, | 
HallpHMep CepHHa, acNaparuHOBOH HM TIOTaMMHOBOH KHCJIOT H aslaHHHa, B 3— 
4 pa3a MpeBbilliasia TakoBble B 9HJocnepMax. Ho riaBHbIM OTJIHYHeM 3aposplla | 
OT 3HAOCHepMa CJIYKUJIO MPHCYTCTBHe B MepBOM O4eHb OOJIbIIAX KOJIMYECTB IIpo- | 
JIMHa HM MouIHOe eFO OTCYTCTBHe BO BTOPOM. TaKoe pa3sHUHe MO2KET OObACHATD- | 
CA WIM O4eHb OBICTPbIM HCMOJIb30BaHHeM TIpOJIHHa B SHJocnepMe B mpoliecce | 
CHHTe3a O€IKOB, HIM Ke ero ocOOoH pouJlbiO B PelpOYKTHBHbIX OpraHax, Tak | 
KaK, NOMHMO 3apoOJblllieH, OH HalileH B OOJIbIIMX KOJIM4eCTBAX B MblJIblle TpaB(®). ) 

IIpu co3peBaHHH MIpOHCXOJUT CHW2KeHHe COJepxKaHHA BCeX AMHHOKHCAOT. 
HexkoTopple 43 HUX, HallpHMep, IIHKOKOJI, PIIOTAMHH U JIEHUWH, HCue3atoT NOuI- 
HOCTbIO, KOHIECHTPalluH Apyrux yMeHbulaioTca Wo cseqoB. Ho B npoTHBonos0x- 
HOCTb 9HJOCHepMaM, ake BO BIMOJIHE CO3PeBLUEM 3apOsblllle, KAK CaMOH BaKHOH | 
yacTH 3epHa, CMOCOOHOH K CAMOCTOATEJIBHOMY JlaJIbHeHLIeMY Ppa3BUTHIO, OCTaeTCA | 

| 
| 


elle OO/IbIoe 4YHCIO CBOOOAHBIX aMHHOKHCIOT (fo 11), HanpuMep apruHHH Hu 
ryIOTAMHHOBAA KHCIOTAa, B JAOBOJIbHO BbICOKHX KOHILCHTpallHAXx. 

Yka3aHHble BbIle KAYeCTBEHHbIe H KOJIMYCCTBEHHBbIe PasJIMUHA B COJepxKaHHH 
CBOOOJHBIX AMHHOKHCJIOT B 3apOfbIllie H SHAOCMepMe TOBOPAT O Pa3svIMYHAX B UX 
OeKOBOM OOMeHe. [lomyueHHble pe3ybTaTbI MO ONpeseeHHIO OeNKOBbIX pak | 
WMH B 3apofblllax HM SHJOCMepMax MOATBeEpxXAAalwT ITO MpekMoMO*KenHHve: B IH- 
MocnepMax CHHTe€3MPOBaJIMCb HW HaKalWIMBaJIMCb B 3PeJIOM COCTOAHHH TaBHbIM — 
o6pa3oM samacuble OeIKM THMa 3eHHa M raroTemuHOB. B s3apompilax *Ke OeKH 
ObIIH MpefCTaBJIeHbI MpeHMylecTBeHHO To6yJHHaMH UU aJibOyMHHAaMH. | 


[napubr OoranHueckHi cay Tlocrynuo 
Axkayemuu HayK CCCP 26 XII 1957 


UHMTHPOBAHHAS JIMTEPATYPA 


1G. Spitzer R. H. Carr, W. SE pple, J. Am. Chem. Soc:'4!, 1212 (190m 
2 A. Ul y kw H a, HayyHo-arpouom. xypu., Ne 2, 133 (1929). % L. Zeleny, Cereal Chem., 
12, M5, 536 (1935). *C.G.Pope,M.F.Stevens, Biochem. J., 33, N 7, 1070 (1939). 
5 T. B. Oc 6opn, Pacrutenbubie 6enku, 1935. © H.A. Kyapamosa, E. B. Kono6- 
koBa, JIAH, 91, Ne 6, 1365 (1953). 7 F. Reindel, W. Hoppe, Naturwiss., 8, 245 
(1953). "NO. Bathurst) J. Exp. Bot., 59 el4 253) (1051). 
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Hoxnayqe Akagemun nwayr CCCP 
1958. Tom 120, Ni 4 


IOOJIOTH A 


A. B. MHLWHH 


BJIMAHHE ®HTOHUMAOB HA JBHPATEJIbHbIE PEAKIMH KJIELLA 
IXODES PERSULCATUS P. SCH. 


(ITpedcmasaeno akademuxom E. H. Tlaeaoecxum 12 II 1958) 


JlelicTBve (PUTOHUM OB MHOFOKJIETOUHBIX %KUBOTHBIX H3YYeHO JasleKoO Heyocta- 
TOUHO. CKOpocTbh OTMHPaHHA HKCOAOBbIX Kelle, MiaBHbIM OOpa3oM B JIMYHHOU- 
Hol dase, uccuegopat H. O. Onenep (?). Kak mw MHOrMX JpyrHx aBTOpoB, 
H.O. Ojenesa B JaHHOM Culy4ae HHTepecoBasla TObKO 3ajaua OTbICKAHHA HHCeK- 
THUHJOB H akapHluyos. 

Kak H3BeCTHO, TPYLHOCTb HCTPeOUTebHBIX MEPOMPHATHH B OTHOWICHHH TaKHX 
KJleujeH, KaK Ixodes ricinus nau Ixodes persulcatus, 3akm104aeTca HeEBOTCYTCTBHH 
XOPOWIHX AaKapHUHOB, a B COMKHOCTH OOpaOoTKH akapuluaMH MpHpoHb!x 
KJICW€BbIX OYAFOB, 3AHHMAIOWINX OObIYHO BeCbMa OoJIbUIMe TeppHTOPHH. 

Ecau, Kak ycranosu B. II. Tokuu, cnoco6voctb npoxylupoBaTb vieTyune 
@HTOHIMAbI + WMpOKO pacmpocTpaHeHHoe ABJIeHHe HM eCJIH HeKOTOpbIe (PUTOH- 
IWbl OKa3bIBaIOTCH UpesBbluaHHO TOKCHYHbBIMH JaxKe JIA TaKHX  BbICO- 
KOOPlraHH30BaHHbIX 2KHBOTHbIX, KaK WICHHCTOHOrHe, TO MOXKHO MpeAMOOXKUTh, 
4TO OPlraHH3Mbl, BbIHYKCHHbIe OObIYHO HAXOJMTbCHA B CHJY CBOHX 2KOOrHYe- 
CKHX OCOOeHHOCTeH B 30HE BIIHAHUA PUTOHUUAOB,— B XOJe IBOJIOUHH BbIpabo- 
TaslH uddepeHUHpOBaHHoe OTHOMWeHHe kK 3THM BJIMAHHAM, OlIpeeAIoOUlee UX 
moBeyeHHe. 

Kak H3BeCTHO, (PH3HOJIOTHYeCKHM COCTOAHHEM KuJlelia ONpeAAIAIOTCA MHOrHe 
Ba?KHble€ OCOOCHHOCTH SIIMJEMHOJIOPHH KJIeuleBOTO SHIe(aluTa, CBA3AHHbIe Kak 
Cc NOBeeHHeM KJiellla (AKTHBHOCTb, BbIOOP MCXOAHOH TOUKH JWI HanaweHuA Ha 
XO3AHHA H T. Jl.), TAK H C YCJIOBHAMM penposyKWHH B ero OpraHHu3Me BUpyca — 
BOSOYAHTeIA IHUedamura. 

B MpHpowHbIxX ycIOBHAX (bH3HONOTMYeCKOe COCTOAHHE KulelleH MOCTOAHHO 
MeHAeTCA Mo (basaM PpasBUTHA KJellleH, B 3ABHCHMOCTH OT COCTOAHHA HX HaCbI- 
IleHHA, a TAK2KE — B COOTBETCTBHH C Ce€30HHbIM H CYTOUHbIM PHTMOM — B 3aBHi- 
CHMOCTH OT TeMMepaTyPbl BHELIHeH Cpebl, OTHOCHTEIbHOM BJlaxKHOCTH, payua- 
WWM, CeKTPaJbHOrO CocTaBa CBeTa H, HaKOHell, NO, BIMAHHEM HCXOAUIAX 43 
pacTeHHH (uTOHUM OB. 

B kauecrse mepsoro 3Talla pH paspa6oTKe NocTaBJIeHHOK HaMH MpoOvIeMbI 
«PUTOHIUMTbI H KJIeULM» Mbl NOCTaBHJIM CeOe 3aadyy YCTAHOBUTb OTHOUIeHHE KJie- 
ma I. persulcatus kK pa3JIM4HbIM (PUTOHUHAaM, B MepBylo ovepelb K PUTOHUNaM 
pacTeHHli, OObIYHO BCTPeyaIONMXCA B MPHPOMHbIX KeWeBbIxX OUarax. PaspaboTaH- 
Had C 9TOH WebIO MeTOUKa HCCeLOBaHHA MpescTaBssAeT MpHMeHeHHe IIPHH- 
Wuna olbpakTomerpa. T-oOpa3sHasi TpyOKa JMameTpom 1,5 cM M JIMHOIO 30 cm, 
rpayupopanuaa yepes | cm (puc. 1), coequHANach CpeAMHHOM OTBOAKOH C BOJO- 
CTPpyHHbIM HacocoM. C oHOTO KOHIa TPpyOKHM BCTaBJIAJICA MaTpOH U3 MeTAaJIJIN- 
yeCKOli CeTKH, CoJepxKallMH CBexKepacTepTble MHCTbA HCNbITYeMOTO PaCTeCHHA, 
ac Apyroro koHlla — Apyroli Tako xe MaTpoH, cosep2allMl Cilerka yBlaxk- 
He€HHbIe KOMOUKH Batol. Kaemu no 1O—15 mr. 3anyckamucb B TpyOKy 4Yepes 
CpeAMHHY!0 OTBOAKY, WIA Yero KaxKbIM pas MpHXOAMJIOCb CHHUMATb C OTBOAKH 
pe3HHOBy!lo TpyOKy, Belyulylo K BOMOCTPyHHOMy Hacocy. IIpu BKw0ueHHH 
BOJOCTpyHHoro Hacoca BO3AyX B TpyOKe MpoTArHBaJICA OUCH caso. 

Bee KulellM, yYaCTBOBaBIUHe B 9SKCIepHMeHTe, ObIIN BbIBeJeHbI 3 Mpel- 
IeCTBOBAaBLIMX (pa3, MHTABLIMXCA B MaOOpaTOPHBIX yCJIOBMAX Ha OeVIbIX MBILAX; 
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roNOMUbIe Kel HMedM Bospact oT 4 Jo 8 Mec. OT MOMeHTA JIMHDKH. CTod, Te 
BO BPeMA SKCIepMMeHTAa Ha Cepolt OyMare B TOPHSOHTAIbHOM MONOAKeHHH HaXO- 
Iuuiacb TpyOKa C KJellaMH, paBHOMePHO OCBellaJICA B/IeEKTPHYeCCKHM CBCTOM 
3 100-10 moxKcosp.TemnepaTypa Bo3/lyXa BO BpeMA ONIbITa KOJIeOaacb B Tpese- 
jax 18—20°, 


/ampon K GodocmpyuHomy Hacocy 


Cc komoykom Carnol Nlampou ¢ qpumoHnu4ugom 


Tlo oKOHYaHUM 9 KCHO3SHUMH, NpOsOMKaBWeHCA WIA KaxKJOW Ppynnbl Keulet 
10 MHHYT, PerHCTPHpoBasiocb paccToAHHe, Ha KOTOPOe KaxKbIM Kel yLasHJICA 
OT MecTa CTapTa, Il PHHHMaBUIerocs 3a HyJIb; MepemelleHHe B CTOPOHY CPPUTOHIHIa 
oTMeyasIOCb CO 3HAKOM IVil0Cc, a B MpOTHBONOJIOXHYIO — CO 3HaKOM MHHYC. 


a 660 Ck. Wy Pa he eae 


goa ee a 


due Ain ee Sh ee a eee) 
oS 


: Cee u | gen e 


Puc. 2. Cnexrp cburonpedepenayma jin Kslemjeli Ixodes persulcatus (uepes 
10 mun. mocne Havana Bo3szelicTBHA HTOHUMAaMH). a — Sambucus sibirica, 
6 — Abies sibirica, ¢ — Betula pubescens, 2 — Urtica dioica, 0 — Aego- 
podium podagraria, e — Ranunculus acer, 9#¢ —Populus tremula, 3 — Juni- 
perus communis, uw — Picea excelsa, « — Orobus vernus, 2 —Tilia parvi- 
folia, m — Pulmonaria officinalis, # — Taraxacum officinale, o — Cheli- 
donium majus, n — Anemone nemorosa, p — Lonicera xylostea; c — Dryo- 
pteris filix mas, m — Evonymus verrucosus 


Jl OleHKH OTHOWIeCHNA Kelle K TOMY HH HHOMY (HTOHUMAY MpHxXosUs0cb 
WWJIA KaKMOrO pacTeHuA NetaTb oT 8 No 12 3aknaoK Kelle C TeM, YTOOBI OOmLee 
YHCIO HAXOMMBINMXCA NOX OMbITOM Kelle OblvIO MOCTATOUHBIM JIA BapHallHou- 
HO-CTATHCTHYeCKOH OOpaOoTKH. Iloka3aTesieM, XapaKTepH3yIOWIMM OTHOLWeHHe 
KJlelileH K TOMY HWJIM HHOMY (PHTOHWAY, CryxKHIO CpewHe-apudMernyeckoe 3Ha- 
yeHHe JIA BCeX KJlelel, NOLBepraBlUHXCA BosJelicTBHIO PUTOHIMAOB. 

OnbiTbI MPOBOAUJINCh OTIebHO C CaMKaMH HM CaMIlaMH Kuleweli. Bcero Hamu 
ObIIM U3y4eHbI PUTOHUMAL! 26 BAAOB pacTeHHli, H3 KOTOPbIX IlecTb ApeBecHEIX, 
TPH KYCTAPHUKOBbIX H JeBATh TpaB, OObINHO BCTPeyalOULMXCA B MpHpoOHbIX 
ouarax Kulella. CpeqHve NokasaTemu pacnpeleseHHA TOJOMH‘IX Keel CaMoK 
Ha 10-H MHHyTe KOJIeOJOTCA JIA PpasHbIX PUTOHUMAOB ot +4,78 cm (GepeckueT 
OopofaByatTHii) to —6,53 cm (6y3una). CpeqHwe NoKasaTenu pacnpelemeHua 
TOJIOMHBIX CaMHOB KOJIeOaIHCb-oT +-3,47 cm (cHpeHb) Jo —8,21 cm (6y3nua). 

Ht PUTOHIUMAOB OTAeIbHBIX pacTeHUl STH CpeHHe UMeIOT CieyIoUHe 3Ha- 
yeHHA (Ta6n. 1). 

Ecim 43 9TOrO CMMCKa HCKJIOUNTb akallul0, CHpeHb, ACeHb, Hpry — BHIbI 
pacTeHHH, He BCTPeyalOlMXCA B OuoToMax Kueuta Ixodes persulcatus, a Takxe 
4yxKble KAeuly JIYKOBUIbI JyKa, YeCHOKa H KOXKUILY JIMMOHA, TO OcTaBUIMecs 
BHIbl PaCTeHHH MOXHO MpeMCTaBUTb B BHe CNeKTpa KleueBoro cuTorpedepex- 
ayMa (puc. 2). 
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Ta6nmunua 1 


Gis od 
duca0 
HaspBanue pacrenusa Kylenleti Se meee oe geleine ce 
NO, ONbITOM MeULCHHA TlO, ONbITOM MelUeHHA 
KJeuya, CM Kyelula, CM 
_ Bepecker 6opogapyatniit (nucTbs) 105 +4,78 — — 
JIuna MemkKouMcTHad (HCTbs) 164 +4,76 ‘labab +2,64 
Kpanupa 2Byomuas (.1HcTbA) 140 +4,41 127 32956 
Tlanopotuuk mykckKolt (sucTEA) 160 +4, 20 — — 
DKUMOVIOCTh OObIKHOBeHHAaA (JIHCTbS) 127 +1,88 — — 
Berpennua AyOpopxas (mHcTps) 128 +1,81 — — 
Unctoted 6obwot (mHcTHsA) 129 +1,71 — — 
OnypaHunk (sHCTp=A) 134 +0, 40 — — 
Menynuua slekapcTBeHHas (1ucTbs1) 107 +0,16 = = 
Unna BeceHHAA (JIMCTbA) 173 —0,64 136 +2,15 
Akal KeJITad (JMcTbs) 97 —0,78 — = 
Enb OObIKHOBeHHaA (XBOs) 186 —0,98 108 --0,03 
JloruK eaKuit (uctTpa) 141 —1,49 134 +4,01 
Cupenb OObIKHOBeHHaA (JIHCTbsA) 109 —1,84 161 +3,47 
Siceub (McTbs) 148 = 3,44 — —— 
CubITh OObIKHOBeHHas (JIMCTbA) 156 —3,90 130 +2,01 
Bepesa nymictaa (auctTbs) 114 —4,34 “tala —3,50 
Vpra o6bikHoBeHHad (JIHCTbs) 136 —9d,80 D7 +2,40 
Jlyk penyatpiit (myKopuua) 102 —6,40 99 —0,37 
By3uuHa cuOupcKasd (JucTbs) 166 —6,53 164 =8)27 
Uecuox (ykKoputa) 116 —8,o1 104 —7,03 
Iluxta cuOupcKas (xBoa) 112 —4,83 He aa 
Mox2KeBeJIbHHK OObIKHOBCHHBIM (XBOS) — — 112 —1,65 
JIumMou (Koxuua) a — 114 —95,92 
Ocuna (auc Tbs) — -- 114 1,76 
KouTpouib 417 —0,43 143 —0,72 


M3 uucia ucceloBaHHbIX PUTOHUMAOB 12 6biliM U3Zy4eHbI C TOUKH 3peHHA 
HX BJIMAHHA Ha MOBeeHHe Kak CaMOK, TaK HW CaMIOB. OTHOWIeHHe K OJHOMY H 
TOMY 2Ke (PUTOHUHNAY CaMOK UM CaMILOB OKa3bIBaJIOCb HHOTa Pe3KO Pa3JIHUHbIM. 
Tak, Ha KpalmuBy CaMKH pearupyloT pe3Ko MooxKUTeIbHO (+4,41), a CaMUbI 
OTpHIlaTeIbHO (—2,56). Ha upry, CHbITb H CHpeHb, HaOOOPOT, CaMKH pearu- 
PYIOT OTPHMWaTeJbHO, a CaMIIbI NOJO*KUTeIbHO. JLna uprH cpeqHHe NoKasaTen 
cocTaBaior —5,85 (22) u +2,40 (oo), aaa cHbITH CooTBeTCTBeHHO —3,90, 
+2,01, qua cupenu —1,84, --3,47. Ha Hexoropble PUTOHUM ADI peakIMA CaMILOB 
WM CaMOK XapaKTepH3yeTCA OAMHAKOBbIM 3HAKOM, HO pa3HOM MHTCHCHBHOCTHbIO. 
Tak, Ha PHTOHUMAbI JIyKa CAaMKH pearHpyloT Pe3KO OTPHILaTeJIbHO, a Y CaMILOB 
peakuua O0u3Ka K HelitpambHol (—O,37). 

B JONOJHUTeIbHOM NOJOOHOM onbire BecHoH 1955 r., korga KJIellaM BMeCTO 
@UuTOHIMZ0B Obl mMpeqoweH spup draneBoli KHCOTH! — AuMerTupTanar, 
IIPHMeHAIOULMHCA Kak OTMYrHBatlollee MHOPHX KPOBOCOCYIMX YWICHHCTOHOrHX, 
BCe TOJOMHbIe Kell (BbIBeEJeHHbIC U3 HUM@ OCeHbIO MpesuiecTBy1oulero rosa) 
pearupoBasu, Kak H CleOBaO O*KUMLaTb, OTPUMaTeMbHO, HO CAMKU 3HAYHTeJbHO 
cuvIbHee camuoB. Ha 10-% MuHyTe onbita CpeqHAA BeMYHHA JIA CaMOK OKa3a- 
jacb —7,0, a Qa camuop —2,24. 

3HaHHe WIKaJIbl KJeuleBoro cbuToMpedepeHyAyMa WMeeT H MpakTHYeCKoe 
3HaueHHe; OHO JaeT OPHeEHTHPOBKY MPH BU3yaJIbHOM OOCJeqOBaHHH paciipeye- 
JIGHHA Klee KaK IPH HHBCHTapH3allMU MpHPOAHbIX OUAOB, Tak HM MPH Nowe- 
BbIX 9KOJIOFHYeCKUX UcceoBaHusx. Kpome Toro, 9TH JaHHble MOryT ObITb 
HCNOJIb3OBaHbI B MOXOMHbIX YCJIOBHAX PaOOTHHKAMH JIeECOYCTPOMTEJIBHBIX H Teo- 
JIOTHYeCKHX MapTHH UT. 1., KOra HepeAKO MPHXOANTCA HCHOJIb3OBaTh PasJIHy- 


Hble PacCTeHHA B KaYeCTBE NOACTHKH NIpPpW OCTAHOBKaXx Ha How ler HH Ha JHEB- 
HOH OTJIbIX. 

Tlocrynus1o0 
9 XI 1957 


WUTHPOBAHHAA JIMTEPATYPA 2 
15. H. Toxun, Outonunm, 1948. 2% H. O. Oneunes, JAH, 71, \ 6 (1950). 
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Jloxaayn Axagemun nayr CCCP 
1958. Tom 120, Ne 4 | 


IKCHEPHMEHTAJIBHAA MOP®OJIOLH 


A. A. BOATKEBUYU u A. H. BYXOHOBA 


PMNEPCETMEHTAUHA APA HEATPO®HJIOB 
B PAHEBOM 9KCCYJIATE MO BJIAAHHEM TOPMOHA 
KOPbI HAJMOUYUEUHDIX DKEJIE3 HW JIY4UHCTOH PAXMAUMH 


(IIpedcmaeaeno axademukom H. H. Axnuaxoeoim 10 I 1958) 


B wacToslleM CooOUleHHH MpHBOAATCA aHHble O BJIMAHHM PeHTTeHOBCKOU 
palualluu, Kak Upe3BbIYaHHOro pa3s\paxKUTeJA, HM TOPMOHA KOPbl HaAMOUedHH- | 
KOB (BBeCHHOFO M3BHe KOPTH30Ha HJM MocTyNaioulero H3 COOCTBeHHbIX HafO- © 
YeUHHKOB,aKTHBU3UPOBaHHbIX a PCHOKOPTHKOTPOMHbIM TOPMOHOM Tunodusa— | 
AKTI) ua nepsBpli 2Tam BocnasMTesbHOH peakUHH, MpOABJIAIOWeHCA B 9KC- | 
cylallu WM BbICeJIEHHM CHelHaJIbHbIX JIeHKOWMTOB KPOBH B Oar NOBpeKTenHA. | 

Ileppasx rpynma onbiToB Oblsia NpoBesleHa Ha 22 OewbIX Kpbicax (Bec 100— | 
120 r) u 30 MopcKHXx CBHHKax (cpeqHHH Bec oKosIO 450 r). [losioBuHa 2KHBOTHHIX | 
Kaxkoro Bua MosBeprasacb peHTTeHOBCKOMy oO.IlyyeHHioO: Kpbicbl — 300 r 
vu 500 r, MopckHe cBuHKH 500 r. Y nosoMbITHBIX H KOHTPOJIbHbIX %KMBOTHBIX Ha 
6oKOBOH MOBePpXHOCTH TeJla MPpOW3BOAMJIOcb yaJleHHe CTaHJapTHbIX MO JOKaJH- 
3allMH MH pa3MepaM y4acTKOB Kou (Kppicpl | x 1 cM, MopCKHe CBHHKH 2 X 2 cM). 
Tlepeq onepalivei koa TUlaTeIbHO BbIOPMBaJlacb, HaHeCeHHe paH Mpou3- 
BOAMJOCbh MIpH coOOeHHH HeOOXOAMMBIX IIpaBHJI aCelTHKH HM aHTHCelTHKH; 
CielHaJIbHaA CTepHJIbHad Ba3eJIMHOBAA MOBA3Ka OOecMeyMBaJla yCJIOBHA A 
CoxpaHeHHaA KJieTOK 9KCCYJaTa Ha MOBepXHOCTH PpaHbl, JOMOJIHMTeJbHaA | 
MapJieBadt OBA3Ka, 3aKPelJIABWIAaACA KOJWIOWHeM, HCKJIOUala BO3MOX*K- 
HOCTb TpaBMHPOBaHHA OOaCTH paHbl. C OTKPbITOH PpaHeBOH MOBePXHOCTH Yepes 
4, 24, 48 u B OTJeJIbHBIX Cy4¥adX Yepe3 72 Uaca NocJe ONepalHu Opasmucb cTaH- 
JapTHbIM TpHemMom otmeyatKu (*). Jia mpoBpeqeHus HeOOXOAMMBIX ComocTaBuJle- 
HHH OXHOBPeMeHHO NPHPOTOBJAHCb MO OObI4HOH MeTOAMKe Ma3KH KPOBH, Opa- 
BUeHCA HeMocpeACTBeHHO H3 CocyoB. PeakUMaA KJeTOK KPpOBM Ha PeHTTeHOB- 
ckoe oOuJly¥eHHe HeOJHOKpaTHO HW3yYasacb Apyrumu aBropamnu (°,%). 

OrpaHuunBad 3alady JaHHOl paOoToli, Mbl He paccMaTpHBaem 3flecb BCeli 
COBOKYNHOCTH H3MeHeHHH BOCIaJIHTebHOTO Mpollecca H MocJeLyrolleH perene- 
pallu MOKpoOBa, YTO ABHTCA B JaJbHeEHWeM MpeMeTOM CaMOCTOATEJIbHbIX CO- 
OOuleHHH, a (PHKCHpyeM OCHOBHOe BHAMaHHe Ha peak CrelHaJIbHbIX JelikKo- 
WHTOB B paHeBOM OTJeJAeMoM. B oTmeuaTKax paHeBoro 9KCCYMaTa, a TakK*Ke U 
B Ma3KaX KPOBH MOJCUYMTHIBAIOCb YHCJIO KJIeTOK Ppa3JIM4YHbIX KaTeropHii; ocob0e 
BHMMaHHe OOpalllalocb Ha CocToAHHe, (PopMy MH pasMepbI HeliTpodusioB, cbopmy, 
pasMepbl HW UYACJIO CefMeHTOB Aep nocwJeqHux. Ilpu stom y4uNTHIBaJICA MeTOMH- 
YeCKHH OMbIT aBTOPOB, H3Y4aBLIMX BJIMAHHe PeHTTeHOBCKOrO oOOyYeHHA Ha 
(PopMeHHble 9JIeMeHTbI KpoBH (',*). 

Iloq BAMAHHeM PeHTTeHOBCKOH paluallMH, MMeBIIeli Mecro 3a TpH JHA Jo 
WaHeCceHHA pau, y OeJIbIX KPbIC H MOPCKHX CBMHOK Hapsy c oclabmeHHeM 3KC- 
cyqallMM yMeHbllaeTca oOOUlee YCJIO HeTpotuJOB, BBICeMAIONIMXCA B OUAr 
noppexkJenua. Takoe ABJIeHHe OTMe4aeTCA He TOAbKO Ha MepBbIX 3TaMaX BOCIIa- 
JIMTeJbHOH PeakIHH, HOM B Oosee nosqHHe cpoku. Uncjo cermMeHTOB sjep 
B CMelMaJIbHbIX JICMKOWMTAX SKCCyaTa yepes CYTKH Moce HaHeceHua pal 
yBeJIMYMBaeTCH B CpeHeEM Ha J[Ba CermMeHTa y OeJbIX KDPbIC H Ha MeHb- 
Ityt0 BeJHYMHY Y MOPCKHX CBHHOK. Pa3sHHla mo 93TOMy MoKa3aTelIO 
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M@KTY KOHNTPOJIbHBIMH HM NOMOMBITHBIMM XKHBOTHBIMH sABJIAeTCA OMoMeTpH- 
YeCkH JocToBepHou. BapnaduJbHOCTb B UHCJIe CerMeHTOB spa B yCJIOBUAX OOWY- 
YHA 3aMeTHO MOBbIIMaeTcA: y OOJYYeHHIX GesbIx Kpbic oT 5 Jo 10 cermMenToB, 
y KOHTPOJIbHEIX — oT 4 Jo 8 CerMeHTOB; y OONYYeHHbIX MOPCKHX CBHHOK OT 
4 no 10 cerMeHToB, y KOHTPObHbIX — oT 4 No 7 CermMeHTOB (qaHuble JWIAt oTMe- 
YaTKOB, B3ATHIX Yepes 24 Yaca OT MOMeHTa HaHeceHNA pan). Ananormunble Jan- 
Hble ObIJIM NOYYeHbI UM AWA Apyrux cpoKoB uccJeqopanus. Takum o6pasom, 
rMMepcerMenTalna Aep, OTMeYaBaAcA paHee JA HeEHTPO*uIOB KPOBH B Ka- 
YecTBe XapakTepHoro sdPekta peuTrenoBcKoro o6s1yyuenna (1,°,*), ycranoBsiena 
M JIA CMelMaJIbHbIX JIeHKOWMTOB paHeBoro oTAeNnemoro. CaBur cpesHel BewH- 
YHHbI COOTBETCTBYIOMerO MOKasaTesA BIPaBO, BAPHAOWJIbHOCTb B UUCJe U tbopMe 
CerMeHTOB Obi y OeubIX KDPbIC Ooslee 3Ha4HTeJIbHbIMM, YeM Y MOPCKUX 
CBUHOK. 

Bo Bropol rpynme ombiToB, IpoBeeHHbIX Ha 26 GemHIx KpbICax (cpeqHHH Bec 
140 r) u 57 Mopekux cBKHKax (450 r), u3y4eno BuIMAHMe KOpTH30Ha (no 5 Mr 
Ha 2KHBOTHOe exkelHeBHO) H AKTT (no 5 equunu); 13 MopcKux cBHHOK u 6 GembIx 
KpbIC TIpelapaToB He Moya, ABJAACb KOHTpowiem. BBeeHHe mMpelapaToB 
HauMHaJOCch 3a TPH WHA JO HaHeCeHHA paH H MpOW3BOMMMOCb [BaKbl B CYTKH; 
KaxkIbIM pas MpelapaTbl BBOLMIHCh 3a 4 4aca JO B3ATHA OTMeUaTKa C MOBepXx- 
HOCTH paHbl. Panbl HaHOCHJIHCb Ha MpaBoM OoKy: y OeJbIX KpbIC pa3Mepom 
1x1 cM, y MopcKux cBHHoK 2x2 cM. 

B nepBpllt Ke cpok, Yepe3 4 4aca MocJIe HaHeCeHHA paH, B OMbITHBIX CepHAX 
OTMedaeTCA SHAYHTeJIbHOe CHHXKeHHe KOJIMUeCTBA BbICEJINBINHXCA B paneBolt 
SKCCYMaT HeHTpouIOB: KOHTPOJIbHbIe Kpbicbl 62, KopTu30H 34, AKTT 29; 
KOHTPOJIbHbIe MOpcKHWe CBHHKH 115; koptu30H 72, AKTI 27 (kamwnan uudpa 
peAcTaBJdeT CYMMapHoe 4HCJIO HeHTpoduvioB B 10 nNosAX 3peHHA MUKpockKona 
pH HMMepcHOHHOM yBenueHHn). MuquBudyasbuble KoJleOaHHA BUNCJIe HeEHTpoO- 
(HJIOB B KOHTPOJIbHbIX MW OMbITHBIX Ppyimax OblJIM He BEHKH B CBA3H C reHeTH- 
YeCKOH OJHOPOAHOCTbIO, OMMHAKOBBIM BO3PaCTOM H TORKAeCTBOM YCJIOBHH Ccoslep- 
*KanHa. Tpancrpeccuw WHAUBMAyaJbHbIX NoKasaTesieH Me@KLY KOHTPOJIbHBIMH 
M OIIbITHbIMH YKMBOTHBIMH He HaOwioflaiocb. Pa3sHulla B MpOBeeHHbIX BBILLIEe 
CpeqHUX BeIHYMHaX BeCbMa 3HaUMTeJIbHa B TepBbIH NepHoy akccyalun. 

B onbire Ha KpbicaX OTMeUeHa CTATHCTHYeCKH JOcTOBepHaA pasHulla BUNCE 
Ce€fMeHTOB Ajlep B OOCHX OMbITHBIX CePHAX B CpaBHeHHH C KOHTPOJIbHOM, CoxXpa- 
HMBIIAaACA B TedeHHe BCero onbita (Ta6J.1). 

Jia KOHTPOJIbHBIX OesbIX KPbIC BAPHaWHH B YHCJe CefMeHTOB Aep HeHTpo- 
(UJIOB HeBeJIMKH: OT 3 Jo 7, Ipu cpefHeH BemMuNHe 5,19 (Ha OTMeUaTKe OT Kax- 
OrO X%XMBOTHOTO YUHTHIBasIocb 10 100 HeHtpodusos). [lox BumaAHHMeM KOpTH30HAa 
YMCJIO CEfMCHTOB YBeJIMUMBaeTcaA B CpelHeM flo 6,46, mpu Bapnauun or 4 Jo Y. 
AnasloruuHbiit CIBHr oTMeyeH HM nox BauaHHem AKTT. 

Pa3Hulla MexkKLY OGCHMH OMNbITHBIMH CePpHAMH, a TaK%Ke Mey HAMM VU KOHT- 
povleM 3aMeTHO ycuuMJacb Yepes 24 uaca. Ilo BIMAHHeM KOPTH30HAa YUCJO Cer- 
MeHTOB B spax Helirpocbui0B KoseOasocb or 6 fo 13; cpequad Benmunua 8,61. 
Meunee 3HauHTeJIbHbIM OKa3asiocb BMAHHe AKTT; Rannpie JIA STOW CepHH 3aHH- 
Mal0T IIPOMexKYTOUHOe MosO*KeHve MEXKAY AaHHbIMH AByX [pyrux cepult (puc. | 
u 2). B ormevaTKax, B3ATHIX Yepes 48 Yac., pasJIMYHA MO TeM %Ke MpwsnakaM 
M@KLY KOHTposiem (cpeluee 6,43) u cepueli c KopTH30HOM (cpefuee 7,67) coxpa- 
HaroTca. KoadbulluenT BapnaOuJIbHOCTH YMCJIa CefTMeHTOB He3HayHTeJeH y HaWNXx 
TOMONBITHBIX 2KMBOTHBIX, H OH YMeHbIUaeTCA B OOeMX OMBITHBIX CepHAX B Oovlee 
NO3MHWH cpok HaO.soyenni. 

3yleCb YMeCTHO OTMeETHTb, YTO HaHeCeHHaA pana ABJIAeTCA MOMOJHUTEJbHBIM 
pa3sipaxkuTesieM, OTpaxar1ollHMca B HeKOTOPOM cTeleHH HM Ha CerMenTamun 
HelitpoHJIoB paHeBoro 9KccyaTa. Y KOHTPOJIbHBIX YKHBOTHBIX, He NOJYdaB- 
WIMX WpenapaToB, XapaKTepH30BaBIUMXCAH Kak pa3 HaHMeHbUleH BapHaOnJb- 
HOCTbIO HHTepecoBaBlllero Hac MpH3HaKa, CpeflHee YMCJIO CefMeHTOB B pAsax 
HeHTpousloB y OMHHX HM TeX 2%Ke MKUBOTHBIX MOCTeMeHHO BOSpacTaJlo. Yepes 4 
uaca 5,19, uepes 24 uaca 5,78, uepes 48 yacop 6,43. [annpie No 9THM 
cpokam (Ta6a. 1) ykasbIBaloT Ha AOCTOBepHOCTh yBeJIMNeHWA CelMeHTaluu 
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HeliTpo(pHsIOB Mo Mepe yBe/JMYeHHA BpeMeHH OT MOMCHTa HaHeCeHHA pak, 
B 9KciepHMeHTaX Ha MOPCKHX CBHHKaX BO BCe CPpOoKH ObIJIO oTMedeHa 
MeHee 3HauHTeJIbHoe yBelMueHve UHCa CerMeHTOB B Apax Het podu- 
JIOoB (B CpefHeM Ha OJHH Cer 

Ta6auna 1 MeHT, UTO OHOMeETPHUeCKH ABA 


TokasaTemu OHOMeTpHuecKon OOpasoTKH AaHHbIX O cer- jlocb focTosepHbi). Bapua 

MCHTaUMH sep HelTpodpui0oB B paHeBOM 9KCCyaTe O6HIbHOCTb MO JTOMY MpUSHaKgy 
6eJIbIX KPbIC B PaSHbIX SKCIePHMCHTAJbHbIX YCOBHAX  Oplla HeSHAYMTebHOM B OMbIT— 
(n =100) HBIX CepHAX HM B KOHTpose. 
O6paitaer Ha CceOA BHHMAHHe 


ge 3 Ba P68 ORE CoBnayeHHe pe3yJbTaTOB B 
gg.) Cepm | M | om | | Vmi+m* lorm.| V  yenoBHAX BBeJeHHA MOPCKHM 
acs = cBuHKaM KopTu3oHa WH AKTT.. 
: Pasuulla Ke B 2:pdekTe MeXK]Ly, 
4 |Koutponp |5,19)0,102; — | — — |19  kppicamu M MOpCKMMH CBHHKa-— 
eer ie Neier te Hog 5 MH MoxXeT ObITb MocTaBsJeHa B: 

24 | Koutpoas |5,78| 0,104] - : 90  CBA3b He TOJIbKO C HX BUOBBI-: 
Kopru3ou |8, 61) 0,139/2,83} 0,17 |16,7;)16 MH dx3HOJIOrHYeCKHMH OCO-. 
AKTT — |7,00/0,129/1,22| 0,16 | 7,6/18  6eHHocTaMM, HO HC TeM, 4TO! 

2 Paani oF ete 1,24 0,14 | 8,9 ic HOSE DOES Op We ae 
AKIT 6,88}0,090/0,45| 0,13 3,4} 13 NapaToB JIA MOPCKHX CBHHOK,, 

4 | Koutpom |5,19) 0,102} — = —|19 mp mepecuere Ha Bec 2%KHBOT- 
24 KontTpoub the 0,104 0,59 0,14 Bap 18 HOrO, O6plJia OTHOCHTCJIbHO) 
48 | Kourpoub [6,43] 0,091]1,24) 0,13 9,5) 414 MeHbule. B Bpi6ope adpbex- 


THBHBIX JO3HPOBOK TopMo- 
HaJIbHbIX IIpelapaTOB MbI PYKOBOJCTBOBaJIMCb MHOFOKPaTHO MpOBepeHHbIMH 
WaHHbIMH Apyrux apTopos (°,'°,!?). BufoBble OCOOeHHOCTH MOPCKHX CBHHOK 
MIPpOABMJIMCb B TOM, YTO MexKAy MelicrBuem KopTH30Ha H AKTI Boxsce ne 06- 
Hapy2XKUJOCb pa3HHILbl B Cer- | 
MeHTalHH Aep HelTpocpu- | 
JIOB B PaHeBOM OTJeJIeMOM. 
Pa3sHuuwa B felHcTBHH @ 
Koptu3ona u AKTT nauG6o- 


Jiee UeTKO BbIABHJaCb Kak 
pa3 B ombiraxX Ha OeJbIX 
Kppicax. MmMeHHo Ha 3THX 6 


2KUBOTHBIX BBeJeHHbIM H3BHE 
KOPTH30H OKa3aJl HaHGo- 

Jlee 3Ha4HTeJIbHOe BJIHAHHE 

Ha MopdodyHkuMonabubie 4 
MIpH3HakH HeHTPoOduJIoB, 

4yem coOcTBeHHOe FopMo- Puc. 1. ®opma sep HeliTpodus0B B pasHEIX yCNOBUAX 
HaJibHoe HauaJio KOpbl Ha- (Yepes 24 vaca mocme HaHeceHUA paH). a@— KOHTpPOb, 
OYeUHHKOB,  aKTHBU3Hpo- Oe QD INOOUG Hey Crees ATA 

BaHHbIX To BIHAHHem AKTYT. 

B Heiitpopuiax Ma3KOB KpOBM OTMeY¥eHO HeOoO/Ibilloe yBeMYeHHe B UUCse 
CePMCHTOB, HO OHO CPaBHUTeJIbHO HeBeJIMKO H HMeJIO MeCTO MIpeHMylIleCTBeHHO 
Y %KMBOTHBIX, MOJIYYaBUINX KOPTH3OH. 

IIpuBeqennble AaHHble NoKa3aJiu, UTO NOBbIMIeHHe B OpraHu3Me KOHIeHTpa- 
HH TOPMOHA KOPbI HaAMOveUHbIX Aese3, MMelOULee MECTO NOL BJIMAHHeM Upes- 
BEIYaHHOrO Pa3s{paKHTeJA HIM IPH BBeeHHU KOPTH30Ha, YCHAMBaeT B KOPOTKHH 
CpOK CerMeHTallMlo AJlep HEHTPODHVJIbHIX JeHKOWHTOB. Takoe ABJeHHe MbI OCcO60 
MOMYEPKUBaeM, MOCKOJIbKY PaHee B JIMTepaType OHO CHellHaJIbHO He OTMeUaJOCb. 
M3 nocneqHux SHOK PHHOJIOHYCCKUX HCCJleqOBaHHH U3BeCTHO, YTO yBesIMYeHHe 
KOMMYeCTBA HeHTPOPHJbHBIX JIeHKOMHTOB B KPOBU CTOJb 2*e XapaKTepHO 
ANA MQe€HCTBUA KOPTH30Ha, KaK H YMeHbIeHHe 4NCa 3Z03uHOpuOB (°,°). 
IB paHeBoM Ke 9KccyfaTe, Mo HalluM HaGs0JeHHAM, KomMUeCTBO cre- 
IMMaJIbHbIX JICHKOWMTOB, HaMPOTHB, 3HauHTebHO CHMKaeTcs, OCOOeHHO B Ha- 
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YaJIbHOM 9Talle BOCHAaJMTebHOW PpeakILHH, UTO HAXOMUTCH, OUEBHAHO, B CBA3HKC 
MOHH2KEHHEM IIPOHHIaeMOCTH CTe€HOK KPOBeHOCHBIX CocyOB Nol BJMAHHeM 
KopTu3ona usm AKTY (7,814), 

Vi3MeHeHe (opMbl uM CerMeH- 
Tau Apa HelTpodusoB Heper- 
KO CBASbIBAIOT C BO3PaCTOM KJleT- 
KM: toHble POPMbI He CerMeHTUPo- 
BaHbl, HO 10 Mepe Anddepeniu- 
POBKH MpoOuCXOAMT cerMeHTallus. 
CermMeHTallMio sAflep Helitpodusios 
VW. HW. Meuunkos paccmatpusasi 
Kak tipucnoco6seHHe, odecneun- 
Balollee MIpOHHKHOBeHHe 3THX KJIe- 
TOK Yepe3 CTEHKH KalusA pos. Ilo- 
HM2KeHHe IIpOHHWaeMOcTH CTeHOK 
cocyoB B HallluX 9KCMepHMeH- 
TaJIbHbIX YCJIOBHAX MOTJIO OKa3aTb 
CBoe BJIHMAHHe Ha MHTCHCHBHOCTb 
TlepellHypoBKH Ajep cellvaJbHbix 
Jiew#KounToB. TunepcermMentallua 
‘sjlep ABJIAeTCA OTPaKeHHem yBe- 
JIM4eHHA OOULeH NOBeEpXHOCTH Aep- 
‘HOPO BelilecTBa HW YCHJIeEHHA B3aHMo- 
‘TeHcTBHA NocweqHero ¢ WHToMIAa3- Mf 13 
MOH, UTO YyKa3bIBaeT Ha YCHJIeHHe Yucno ceemenmob 


OQOMeHHBIX TpolleccoB B KuJleTKe. Puc. 2. BapnamHoHHble KpHBEIe YHCa CerMeHTOB 
CocTtosHve sfepHoro  BelllecTBa, ajlep Helitpodusios y Oenbix Kppic: / — KoHTpoub, 
“OKpallIMBaeMOCTb XpOMaTHH€a WM 2—xoptu3s0oH, 38-—AKTT; a—uepe3 4 uaca, 
TOK TecTBO MOpHoJIorH4ecKHX MpH- © — yepes 24 uaca, 6 — uepes 48 yac.§nocne Ha- 
3HaKOB MoCJeyiollelt ecTecTBeH- pee bape 

HOH usHoJOrM4ecKoH WereHepa- 

UHH HeHTPOMUJIOB Y KOHTPOJIbHbIX HM MOMOMbITHHIX MKUBOTHBIX "He JlaloT HaM 
oOcHOBaHHH PaCCMaTPHBaTb THMepcerMeHTallhiO Aep TOJIbKO B KauecTBe per- 
pecCHBHOTO IIPH3HaKa B MU3HeENeCATeJIBHOCTH CilelMaJIbHbIxX JICEHKOWNTOB. Cue- 
WOBATeJIbHO, Y HaC HeT OCHOBaAHHA WPWHATb Oe30roBOpouHO Sak JIIOUVCHHE 
A. II. Eroposa u B. B. Bouxapepa (*), uTo «ocTaHoBKa TpaHccbopmalluu salpa 
Ha CTaNWUW MUTO3a HUH YHJIOTHEHHA XPOMaTHHa BejleT K o06pa30BaHHI0 rumepcel- 
MeCHTHPOBaHHBIX HelTpodusJioB». Bo3smMoxKHo, 4To Takoe OObACHeHHeE MOXKeT 
ObITb OTHECEHO TOJbKO K pe3yJbTaTaM  fleHcTBHA pafualuu. Bmecrte 
C TEM Mbl pa3eJIHeM MHe€HHe Ha3BaHHbIX ABTOPOM O TOM, UTO YHCJIO CeElMeHTOB 
B Af[pax CMelWWaJIbHbIX JIeEMKOWMTOB He CJleyeT PpaCCMaTPHBaTb TOJIbKO B Ka- 
yecTBe MoKa3aTeJiad UX Bo3pacta. Haim JaHHble ABJAIOTCA HOBbIM TMOATBepxXjle- 
HMeM TOFO, YTO THMepcerMeHTalluA AMep HeHTPOPHJIOB ABJIAeTCA BHELIHUM Ipo- 
ABJICHHEM (pH3HOJIOrHYeCKUX CHBUTOB B KJiIeTKe — lNOKa3aTeJICM HHTeHCupUuK alu 
MeTaOoJIM43Ma KaK 4acTHOH peakKWHW Ha 3Ha4HTeJIBHbIe HeOsaronpuATHble ANA 


OpraHv3Ma Bo3JleHCTBHA. 
BopouexkckHH MeHUMHCKHM Tlocry musio 
UHCTHTYT op Voor 
UWMTHPOBAHHAS JIATEPATYPA 


Yacmoma 


1 71.11. B pwaa40Ba, Bectu. pentreHon. u paguon., 2, 3—4, 244 (1924). INGE 18) yi 
xX 0HOB 4, IIpo6a. 2Hf0KpuHOU. uM ropmMoHoTepanun, 2, Ne 3, 81 (1956). * P.HW.T ypesuy, 
Bectu. peutreHom. u paguon., 20, 1, 51 (1938). 4A.Tl Eropos, B.B. Boukapes, 
Kposersopenue u voHusupyromee uayyenne, M., 1955. *° K. II. 3ak, Te3. oka. Hayun. 
ceccuu, MocBA. mpo6. runodu3s—Kopa Hagnoyeunukos, M., 1956, crp. 19. ° A. M. Packun, 
[ipo61. 3420KpuHon. uv ropMoxotepanuy, 2, Ne 1, 69 (1956). 7H. Tl. Cmupuos, Bosna. 
9kcn. 6uom. u Meg., Ne 10, 28 (1956). § H. I]. Cmu puoes, biowa. 9xcn. Ovo. H Meg., Ne 11, 
12 (1956). ° H.TI.Cmup4#oe, IIpo6a. sxf0KpuHou. u ropMoxoTepanun, 2, Ne 1, 75 (1956). 
10H. A.CKk y paTos a, IIpo6a. 3H20KpHHON. u ropMouotepanun, 2, Ne2, 72 (1956). *' F. J. 
Farrerons, Acta allergologica, 7, Ne 1—2, 112 (1954). 1B. N. Spirtos, Proc. 
Soc. Exp. Biol. and Med., 84, Ne 3, 673 (1953). 
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Jloxuayp Akagemun nayr CCCP 
1958. Tom 120, Ne 4 


SBOJIOUHOHHAA MOPPOJIOlH A 
B. H. )KEEHOB | 


OCOBEHHOCTH ®OPMVPOBAHHS H PA3BUTHA JIETKAX 
Y BbICWIAX MJIALEHTAPHbIX )KHBOTHbIX H Y YEJIOBEKA 
B ACTOPHYECKOM OCBELMEHYH 


(I1pedcmaeaexo axademuxom K. H. Cxpa6unoim 14 IT 1958) 


OcHOBHBIM NOKa3aTeJieM OpraHH3alluu JIerKUX ABJIAeTCA UX OPOHXO-oOseBaA 
crpyktypa. B xofle OHToreHe3a OHA, COrIaCHO HalllMM HaOJIOJeHHAM, Mpetep- 
meBaeT pA, 3aKOHOMepHbIX MpeoOpas0BaHHi, B MpHHMe OOWMX IA BCeX | 
MJICKOMHTAaIOULHX YKUBOTHbIX, HO JIOBOJIbHO Pe3KO OTJIMUAIOUIMXCA Y YeIOBeKa 
(> 8). TlocaenyrouHe pa6orTbl HECKOJIbKO JONOJIHHIM 3TH aHHble, H B YaCTHOCTH, 
B OTHOUeHHH uYemoBeKa (?,?°). 

B pesybrate HallMx HaCTOAWHX HCCeOBaHHH Obl BbIABJICH PA MpHH- | 
IMMHaJIbHbIX OCOOeHHOCTeH B Pa3BHTHH OpOHXO-OJIeBOH CTPyKTYypbl JIerKUX | 
y UelOBeKa, B OTJIMUHE OT TAKOBOM Y BbICIIMX MlalleHTapHbIX 2KMBOTHBIX ( B TOM. 
UHCuIe H O6e3baAH). TakuMu OCOGEHHOCTAMH B (POPMHPOBaHHH HW PasBHTHH JIerKHX 
y uelOBeKa ABJIAIOTCA CJIeAyIOulHe. | 

I. PekanuTylanhua BCKO pel MOC Me 13a KT a ene 
meh oco60H HenapHOoH B8acepzeuHoH (WOOaABOUHO i) 
uomacTH B 1paBom saerkomM. B OoubulMHCTBe ClydaeB OHa Pop 
MUpyeTca y YeOBeKa B YHCJe MepBbIX JOMacTeH pH OOWLEM ApoOseHHH MpaBore 
JlerKOTO (JleBoe B 9TO BPeMA ellie MePpBHYHO AByAOeBOe) H TOMOJIOrMYHa TAKOBOU 
y *KHBOTHBIX. OHa HMeeT BH pe3KO BbIPaxKeHHOLO MaJIbIeEBHAHOTO BbIPOCcTa Ha 
OObIUHOM MecTe II1paBOro JIerKOFO; YeTKO BbIPAaxeHa—K JWI. 9,0 (10,4)mm*. OgHake 
B J\aJIbHeHWeM PpasBHTHe H3 Hee XapaKTePHOM JOJbKN OObIYHO He HaOsIOLaerTcs | 
M 3a4aTOK BCKOpe MocTeleHHO pelylupyerca, MpeBpalllaicb B HeACHO BbIjje- 
JICHHY10 BbIMYKJIOCTb, elite O6o3HaueHHyIO—npH As. 15 (16,5) mm. B wambHeltiem | 
oHa coBceM ucuesaeT — K J. 17,0 (21,0) mm. Acne ceqbl TOM BoM y B3po-- 
CJIbIX MOPYT COXPaHATHCA JIMUIb B HCKJIOUNTEJIDHBIX CYUaAX, B NOPAAKe aHo- 
MaJIMH, OObIYHO JIMLb B BAG MaJIGHbKOLO, YIMJIOMWLCHHO-BbITAHYTOLO, TIOXO O60- | 
3HaYeCHHOTO HapocTa, Hecyllero B OouIbIleH WIM MeHbIMeH cTeneHH CoeHHH- 
TeJIbHOTKaHHble Cebl rpaHHll. | 

I]. O6H4HO COBMeCTHAS, O6BERHHEHHAA B OLHG] 
wenmoe 3akf@ahka cpa3zsy ABYX Romen: BepxymeuHo Hy 
(BepxHeH) H cepheuHok (Cpegueti) B NeEBOM mer KOM. | 
Tpannia Mexky HHMH, Kak [paBMuio, BCe Ke MPOABMACTCA, HO TOMbKO OOBINHO. 
B BUJe Oopo3qkKu HM ClaOoH BhIPe3sKH MO Kpalo, H JIMIWb H3pelKa — B BHJle Puly- 
6oKoH BbIPe3KH (B HCKJNOUNTEIbHBIX CJLyYatX MOXKeT ObITh axe CKBO3HAA 
melb). [paula Mex ly 3aklalKamu o6enx Joueli Ha NepBudHO — KpaHvasbHOli 
yacTH JeBOro Jerkoro YeTKO OOo3HayaeTcaA c 9,8 (11,7) mm. IIpu stom romouor 
cepeuHol JlomacTu (kayaIbubiit yuacToK) HeBeJIMK MO CpaBHeHio Cc pyrimu 
OAMM (OH MeHbUle TaK%Ke MU 3aKMaKH OAHOMMeHHOM O/IM B paBoM JlerKoM). 
MHTepecHo OTMeTHTh, YTO BOOSIE pacileneHHNe STUX Lowel Np OObIMHOM xoZe 
AONeoOpasoBaHUA y APYTUX MWlalleHTapHbIX MPOUCXOAMT B MOCIeLHIOIO OVepelb. 
Tlogqpa3yeateHHocTb 29THX OGeHX sOMacTeH y yenoBeKa Hcuesaet K 16—18 (20— 


* Secb M [aslee yKa3bIBaeTCA 3aTbIIOUHO-KONYMKOBaA JWiMHa 3apoOfplla, a B CKOOKax — 
TEMCHHO-KOMYNKOBAaA ero WIA. 
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23) MM, H OKOHUAaTeIbHO (opMUpyercsh ye eMMHad Noms (oTyacTH BTOpHuHoe 
o6bequnenne). Takum o6pa30M, MO2KHO CUHTAaTb, UTO, M0 cylllecTBy, BCe Ke 
HMeeTCA 3aKatKa OOCHX NOJeli, KOTOPble, OLHAKO, He Mowy4yator MOJIHOFO CBOero 
PasBUTHA NoOposHb (YacTH4HOe BbIMaeHHe peKanuTyAluu) *. Bomee ray6o- 
Koe pasevleHne STHX JOMAaCTel MPHBOMUT K MOABJEHHIO Y B3POCIbIX 3-li—cepeu- 
HOM (cpesqHelt) OM B eEBOM JIeErKOM, BbIpaxkKeHHOli B BeCbMa pa3JIM4HOH cTene- 
HH — OT CHJIbHO Pa3BHTOrO ASbIUKa BepXHeH JOH NO CaMOCTOATebHOM J0- 
nacru. 

Ill. Hanwune B GoAbMHHCTBe cu yYuaeB yRe pH 
SakMakke RoNMenh wacTHUYHOTO OO6beCAHHECHUA MEXIY 
BepxXyWMeuHOoH (BepxHeH) H CepheuHoH (Cpegmued) ZoO- 
JAMH NO HX CBOOOAHOMY Kpaw B ApPpaBOM NerKkom. 
B nogoOubix cryyanx paculenlenve Jerkoro B 9TOM MecTe BOOOLIe He IpoHcxo- 
AMT, YTO XOPOINO MOXHO BHeTb Jo 9,0 (10,4) mm. IIpu atom, ofHaKo, romosor 
CepfeuHoH JIomacTH He peylupoBaH. OOntuHo cauaHMe MpoucxoyuT Ha 1/3 u 
He MpepblllaeT 1/, JVJIMHbI UleIH, HO H3pelKa OHO MOXeT ObITH Ware MOMHbIM. 
TakuM o6pa3om, OObeqHHEHHe STUX LO ABIAeTCA BPOXKTCHHbIM. Oxo IIpHBOAUT 
Y B3pOCJIbIX K Pa3HbIM BapHallUAM CTeMeHH OOBEMHEHHA THX Oe, BIVIOTb 
AO NOJHOTO HX CJIMAHHA (He CTOJIb peKoe Hayne OuaTepasbHO JBYNONeBOli 
CTPYKTYPbI JIerKHXx). 

IV. Vactoe BpeMeHHOe NPOABMECHHE B AELTKHX OCO- 
OoH HeOOMLWOH NMapHoH cBOeCOOpasHOoH ROOABOUHO TL 
HOUR KU B OONACTH CEPCRHHH AAUHE TYMOTO Kpas 
MerKUX, KOTOPY!HO MOKHO HMCHOBATL ZOOaBOUHOR 
PopcaibnHomptonen (lo bars dorsalis acceé sso rics) **. 
Ora JONbKa JONOIHUTeIbHaA M He 3aKaMbIBAeTCA CAMOCTOATEJIbHO, a BOSHHKaeT 
3a C¥eT MOJHOFO HIM YaCTHYHOFO KOCOLO OTINCIJICHHA BbICTYNAaIOWMX KPaHHo- 
WOpPCaJIbHbIX YYaCTKOB [MadparMaJIbHbIX (HW2KHUX) Nose. Ona uacro 6piBaer 
JIMIb TOJIbKO HaMeueHa H HMeeT CBOeOOpasHy!O APXHTeKTOHUKY (Oa3upyerca 
Ha 1-H flopcamtbHol BeTBH CTep»KHeBoro 6poHxa). PopmMa ee MpHOTH3UTeMbHO 
TpeyrouIbHad. Ona HavHHaeT MPOABMATLCA Topa3o Mo3AqHee BCeX APyrux JoneH, 
yxKe Ha J[pyroli cTaquu pasBuTHd — HaunHas c 15 (16,5) MM — u BHayase cpaB- 
HHTeCJIbHO BeHKa, CocTaBaa oKONO 1/, —1/, quadbparMambHor Jom. Jlopcamp- 
Had JlObKa MOXKeT ObITh WJIH HAMe€YeHHOHM TOJIbKO NOAMIeBPaJIbHO, HJM OTIULeM- 
JICHHOH He MOJHOCTbIO — OTJ@CHHOH UleIbIO TOKO C MepesHero Kpax (ualle), 
WJIM, HAKOHEeIl, MOMHOCTHIO OTIeMIeHHOH (cpaBHuTebHO peqko). JlompKa uae 
IIpOABJIAeTCH B TpaBOM JI€rKOM HU pexkKe — B JI€BOM, PeKO — OnJaTepaJbHO. 
B jlaibHeliiieM OHa BCKOpe HCuesaeT, CPacCTaACb BHOBb C COOCTBeEHHO Matppar- 
MaTHYeCKON Jouet: K 22 (28) MM B JIeBOM sIerKOM H K 25 (33) MM — B npaBoM. OqHa- 
KO e€ OCTATKH YaCTO COXPaHAIOTCA NOMKM3HEHHO, OYLYYM BbIPaxKeHHbIMM B TOH 
WM pyro cTeneHu (OObIYHO — TOJIbKO CJleMbI AOJIbKH, HAMeYeCHHOM KOCOH He- 
NOJHOM Web10); H3peKa MOXKET COXPaHATLCA JOJIbKa B OGOCOG/eHHOM Bue***. 

V. DOpMHpPpOBaHHWe Pa3sAHYHRX HCTOPHYeECKH O0O0- 
PMiGn an HEX TUMOB 1OWeB OM C Tp yk y pibloat er KM X, BO3- 
HUKAIOUNX B pesyJIbTaTe COUeTAHHA PasJIMYHbIX BapHallMl MPU BbILIeyKa3aHHOM 
(POpMUpOBaHHH JOMAacTeH B JIEBOM H MpaBOM JIeErKUX M MO yUaloulMx CBOe OKOHYAa- 
TellbHOe OopMseHHe y B3pocmbIXx (*). 


* CemyeT OTMETHTh, YTO OTCYTCTBHE MOMHOFO pacUleMNeHHA 3aKNafOK yKaSaHHbIX Joel 
HaOMwLaeTCA MPH 3HAYTEbHBIX BapHallMAX HM y HEKOTOPbIX XKUBOTHBIX; OHAKO BO B3POCJOM 
COCTOAHMM y HUX MMeIOTCA BbIPAaXKeHHble, XOTA H CHAbHO CauTBIe, O6e JOMacTH (HanpuMmep, y 
CBUHeH, OTYACTH — y 2%KBaUHBIX). ‘ : 

** Ora poubKa usenTruuna «lobus posterior» NMpexKHUX aBTOPOB WIM «3afNeH CpeHeH Mowe» 
pala COBpeMeHHEIX aBTOPOB. 

#4 Tlono6Had jlOpCasIbHad jlObKa OcoOO XapaKTepHO IIpOABAAeTCA B Pa3BUTHM JerkKUX 
y co6akK: NouTH BO BCexX Cy4YaAX MOMHOCTbIO OTUeMNeHa coxpanaerca [IMTeMbHOe BpeMa, a 
BO B3POCJIOM COCTOAHUM OCTaBIAeT rryOoKHe Cuesb (HaMeyeHa) B 81,7% (*). Ee crenp Bo B3po- 
COM COCTOAHHM BCTpeyaloTca MH y APYrHX 2KMBOTHBIX (Cpe XMUIHLIX — Y BOJKOB, U3peMKa y 
JIbBOB, a TakKxKe W3pemKa cpesu O6e3baH u Ap.). Y KouwleK AopCabHaA DOWbKa 3MOpPHOHAaJIbHO 
He BO3HMKaerT. 

Sil 


VI.CBoeoOpa3zHe OOmMeH POPMH MeETKHX yYUeTOBE- 
Ka BCKOpe TOCHe ARONeCOOPaZsOBaHH A. Hauuuas c 9,8 (11,7) 


MM,— JlerKHe ye 3HaAdHTeJIBHO YKOPOUeHbI WU paCUIHPeHbl, B ILeJIOM HMeroT Ye- | 


TbIPeXyrObHONOAOOHy10 dopmy. OOpailaeT Ha ceOA BHHMAHHe OUCH cua6oe 
pa3BUTHe B 9TO BPeMA BePXYIWIeYHBIX NOMeH, HO 3HAYMTebHOe PasBuTHe MMa- 
cbparMaTH4ecKUX Ole, BbITAHYTbIX Ha3a M MMeIOWIMX B MepBoe BpeMA 
jlaxKe MPHOCTPeHHbIe KOHUbI. OHakO 3aTeM TocleqHHe NocTeMeHHO, B CBA3H 
€ pOCTOM Je€PKHX HM BbIMOJIHeCHHeM HMM rpyMHOH MOOCTH, MpHHUMaIoT Pe3kO 
ykopoueHHylo cbopmy (ymHpalorcs B pesKO BBICTYMalolWHh Ky TOU yuacpparMbl). 
TlosqHee — ele 9MOpHOHaIbHO M 3aTeM MOCTSMOPHOHAJIbHO MpOHCXOAMT yCu- 
JleHHOe pa3BHTHe UM poOcT BepxXylWIeYHbIX Oe B CMY ONyCKaHHA cepa U 
pelyKIMH THMYCAa, BCyIeqCTBHe YIWIOMLeHHA KyMOua MadparMbl (B COOTBETCTBUM 
c pekyKivel OrpoMHOH BHaYae meyeHH). 

VII. Pe3ko BHpaxkeHHAA ACHMMEeCTPHA MACCH Mer- 
KHX B NOMbSY ApaBoOro BIMOPHOHATSHHUU Nepuog 


(oco6eHHO BHayase) M0 CpaBHeHHiO C JIefTKHMH B3pocubIX. Y MIOMOB MJIMHOI | 


ot 2,0 no 11,0 :(2,5—14,5) cm — ona coctapizet 1,25—1,36 —B Manon 
3aBHCHMOCTH B 3TO BPeMA OT BO3pacTa. 


VILL Bonee yckKopeHHHH TeMM HauYaNbHOrTO pasBu-- 


APEC AE ASIN IC NES 4h WGK homeo6pa3zs0BaHHA y VeETOBEKA Tl O } 


Cpa BH eH HIO Cit a:KO BEEM-M Y 2K H'B.O TH EI xX. 


Y .KHBOTHBIX, MH B YaCTHOCTH y JOMALIHUX, POPMHpPOBaHHe UH pasBHTHe Jer- | 
KHX, HECMOTPA Ha OOUIMe OCHOBHbIe MPHHIMMbl, JOBOJIbHO pe3KO OTJIMUAIOTCA | 


OTUTAKOBHIX’ UeMOBeKa: (152,2,7 219, #7 2). 

Ilepexoquaad KapTuHa B cbopMe u JomeBOH CTpykKType JIeErKUX OT *KHBOTHBIX 
K 4eOBeKy OOHapyxKMBaeTCA Y Y3KOHOCbIX OOe3bAH: B MOPAKe BHJOBBIX H 
yYaCTbIX BHYTPHBHJOBbIX (HHAHBUyaJIbHbIX) BapvalwH y HHX HaOsOJaerca 
MOCTeNeHHbIM Mpollecc MporpecCHBHOTO CJIHMAHHA BepXyWeyHOH H cepseuHok 
Tomei B JIGBOM JerKOM MH pelyKIMA 3acepeuHOH sOMacTH B MpaBom (?,°). 

Bee yka3aHHble OCOO6eHHOCTH B Pa3BHTHH JIerKHX y YeOBeKa BehyT K Mpo- 
rpecCHBHOMy yCTaHOBJIeHHIO y HerO CHMMeTPHYHO JByOJIeEBOH CTPyKTypbl Jler- 
KUX. I]pH 3TOM BHIeueHHble TuacdparmatTuyeckue JOH pesKo OOocObeHbI CKBO3- 
HbIMH KOCbIMH L[eJIAMH OT CM@XKHBIX H B HOPME He CpacTaloTCA 3HAaYHTeJIbHO. 
OueBH HO, STO HAXOJUTCA B CBA3H CO CBOeEOOPa3HbIM, MOITAXKHbIM, TOJIOX%KCHHEM 
MapHbIxX Oe JerKHX NO OTHOMIEHHIO Apyr K Apyry(po cBoeoOpa3Hbix BHYTPH- 
JICTOUHBIX «CYCTABOB»), MOKOAUIHXCH Ha YIIOULeEHHOM KyMome MadparMpl u 
pe3KO H3MeHAeMbIX B CTaTHKe HM JHHaMHKe rpyAHOH KeTKH. Oco6eHHOcTH 
WbIXATebHOH OMOAMHAMUKH y YeNOBeKa IPH BepTHKaJIbHOM MOsOKeHHH Tea 
HM CBOOOJHBIX IpyJHbIX KOHeUHOCTAX OOYCJIOBIMBAIOT 93TO. 

Tlo-BuquMoMy, JOBOJbHO uacTOe NMOABeHMe B OHTOreHese y ueOBeKa 
ocoOol MopcabHOl JOJIbKM, HO elle MIOXO HacweqcTBeHHO 3aKkpyreHHol, 
MOXKHO PaCCMaTPHBaTb KaK HOBOOOPasoBaHHe B ero OMeBOH CTPpyKType — 
tepexol K CBOeOoOpasHOH HOBO YeTHIPeXOeBOH CTpyKType. Ona, oueBH HO, 
BOSHUKaeT B CBA3H C OO/bINOH MOBHXKHOCTbIO y HerO COOTBETCTBYIOMErO 
yuacTka rpyHoro OTJela NO3BOHOUHHKa H CTaHOBHTCA BO3MOXKHOM OaroqapA 
HaJIMYHIO B JICPKHX YeNOBeEKa CHJIbHO Pa3BHTOTO MH YTOJIIMeHHOTO TyMoro Kpad 
(crepxHeBOH OpoHX 3ameraeT B JerKUX Ty6x%Ke, YeM Y 2KMBOTHEIX). 

{3 BbllllecKa3aHHOrO BbITeKaeT, TO YCJOBHO MOXKHO MpHepoKuBaTb- 
CA IIPHHIUA Ma YeTLIPeX3OHAIbHOCTH B KaXKJOM JIerKOM (3TO MOATBepxKAaerca Gosee 
HIM M@H€€ CaMOCTOATEIbHBIM PaSBHTHEM JOPCaIbHOH NOH), KOTOPbIti MOXKHO 
pacmpocTpaHHTb Ha 06a slerKHxX (paHHAA pelyKUMA OOaBouHol 3acepreuHoli 
JiomacTu)*. OgHako He CJleLyeT IPH 39TOM 3aObIBaTb, YTO B AelicTBUTeMbHOCTH, 
a TeM Ooslee HCTOPHYeCKH, CHMMeTPHA He MMeeT MEeCTa HE TOAbKO B OTHOIIeCHHH 
BHeWHMX MPpH3HaKOB (aCHMMeTPHA MeXKJOMeBLIX UeJeli), HO H BHYTpeHHero 
CTpoeHHA (STapTepHaJIbHOCTh MpaBoro BepxywWeuHoro Opoxxa). Kpome toro, 


cB, NOocJIeNHee BP2MA IpeAJORKSHO 30HbI 12rKOLrO y UeJIOB2Ka HM2HOBaTb «lobelon»: B K axkK- 


es: eee uMeeTCH 4 COOTB2TCTBYIOUAX «106e10HO», BKMOYAIONHX Bcero 12 cermenTos (Gar- 
raud, (ee) 
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OTOKMECTBIATh Mey COOOH 30HbI JErKHX, OTTPaHHYeHHble CKBO3HOMI LLesbIO 
T. €. CAMOCTOATEbHbIC JOM, H 380HbI, OTTPAHHYeCHHbIe JIMUIb He3HAUHTe/bHO!i 


COCIHHUTeIbHOTKAHHOK MpocMOHKOH, HaM KarKeTCA Jake mpakTuyecKH HejoO- 
NYCTHMbIM. 


Tloqpa3qeenne 30H, B CBOIO ONepedb, Ha Oowlee MeIKHe CTPyKTYypHbie 
eHHUIbI — CerMeHTbl — MOXeT ObITb BbIBEeHO H3 XapakTepa pocta H BeTBUIe- 
HUA MePBUYHBIX OOKOBbIX OPOHXHAaJIbHbIX BeTBeH, MpHyemM MPH cTporoM Noj- 
xojle cileqyeT CYHTaTb, 4TO MpaBoe JerKoe cosepxKuT Ha | Gpoux (Hu culeqOBa- 
TeJIbHO, Ha | cerMeHT) Oovbllle; STOT OPpOHX COOTBETCTBYeT OCTATKY peLyLUpo- 
BaHHoro 3acepyeuHoro OpoHxa (uN Tome) (1°, 14). 


OgeccKHi ceIbCKOXO3AHCTBCHHBIH HHCTUTYT Tlocrynuso 
24 1 1958 
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PH3SHOJOLHA 


HW. M. POPBYHOBA u H. A. POKOTOBA 


YCJIOBHbIE PE®JIEKCbI Y COBAK TIPH MECTHOM 
BETA-OBJIYYEHHH OFPAHHYEHHbIX YYACTKOB KOKU 
WIM CJIM3HCTOH 


(IIpedemaeaeno axademuxom K. M. Betxoeoim 29 I 1958) 


JlaBHo u3BeCTHO, UTO HOHH3HPYIOUlaA palMalluA (B OCHOBHOM H3y4eHHas Ha 
NIpHMepe PeHTTeHOBCKOPO H3/yYeHHA) BbISbIBAeT H3MCHEHHA YCJIOBHOped.lekKTOp- 
HOM JestebHoctu ((1-%,7,8) uv Ap.). BombutHHCTBO HaOJOAaBUIHMXCA PasHbIMH aB- 
TOPaMH H3MeHEHH B YCIOBHbIX petpleKCaX CBOJMTCA K UX yHeTeHuo, OOHapy- 
2%KHBaeMOMY Yepe3 HeCKObKO CyTOK Mocie OOyyeHHA. Bowbuwioh aTeHTHbIii 
NepHOX B pasBUTHH yCJIOBHOPeJIEKTOPHbIX CABHIOB OCTAaBJIAeT HeACHbIM BO- 
mpoc 0 HeMmocpeACTBeHHBIX MPpH4HHAaX, HX BbISbIBAIOUIAX. 


Anauiu3 ONMCaHHbIX B JIMTepaType TyTel HCcCIeqOBaHHA JeHCTBUA W3J1yueHHA | 


Ha yCJlOBHOpedseKTOpH yo (PyHKILHIO MOKa3bIBaeT, YTO OHH HeOCTATOUHb! VA 


BbIACHCHHA HEPBHbIX M€XAHH3MOB, BKJIFOUAIOWMLHXCA B OCYILCCTBJICHHe YCJIOBHO- | 


| 


peleKTOPHbIX peakWH mpu AelicrBHuH HOHMSHpylouleH pauattuu. Kak mpa- 


BHO, JIA HCCIeOBaHHA YCJIOBHbIX pedbleKCOB Ip JeHCTBHH M3J1y4eHHA MpH- 


MeHAeTCA OOulee OOTYYeHHe PeHTTeHOBbIMH J1y4aMu. B TOM Culy4ae MPH aHaJn3e | 


JeHCTBUA HOHM3UPYlOMleH palualluv Ha yCJIOBHbIe pePseKCbl Heb3A MOJYYATb 
OTBeT Ha BONpoc, elcTByeT JIM OOy4eHHe Ha pellenTOPbl, MPOBOAHHKH WJIK 
WeHTpbl. Kpome Toro, OOblMHO JIA HCCIeLOBaHHA YCOBHOpePMeKTOPHBIX CJBH- 
TOB TIpHMeHAIOTCA TakHe JO3bI OOJIYYeHHA, KOTOPbIe BbISbIBaIOT MOBpexKAeHHe 
pa3JIM4HbIX TKaHeli H CHCTeM HM Pa3sBHTHe JyyYeBOH Oome3sHH. ITO OOCTOATEJbCTBO 
TaK»Ke He JlaeT BO3MOXHOCTH MOMBeprHyTb WeTaJIbHOMY aHaJIH3y XapakTep ped- 
JICKTOPHbIX peakIHi. 


3a mMoculeqHHe FORb NOABHJIMCb HCCIEOBaHUA peakUMi HepBHOM CHCTeMbI Ha | 


U3J1yueHHe, 3aPHKCHPOBaHHble C NOMOULbIO WICKTPOPUSHOJOrHYeCKUX MeTOLMK 
(peructpaluaA IIeKTpOIHWedalorpaMMbl, 3amucb addPepeHTHOH UMMyJIbCalnn). 
B HuX OblIO OOHAPY*KeHO, AUTO PeakILHA Ha JeHCTBHe HOHHSHPYIOMwleH palqnalun 
pa3sBuBaeTCA C JIaTCHTHbIM IlepHOJOM, H3MePHeMbIM YaCaMH UM JlaxKe MHHYTAaMH 
(*°). Takoe paHHee pa3BuTHe peaKkIIMit HepBHOM CHCTeMbl Ha JlelicTBHe HOHH- 
3UpylOuleH palMallHu He OCTAaBJIAeT COMHEHHH B TOM, UTO IPHYMHOM STHX peak- 
IMM ABJIACTCH He KOCBeHHOe BJIMAHHe Ha WeHTpaJbHy!0 HepBHY1O CHCTemy 06- 
IHX MaTOJIOTMYeCKHX CIBHFOB B OpraHH3Me, a HeMOCpeACTBeHHOe BOSelicTBHE 
palluall\u Ha HeEpBHble 2/IeMeHTbI. OWHAKO BOMPOC O IyTAX BO3AeHCTBUA Paluallun 


Ha HepBHy!0 CHCTeMy HeJIb3H CUHTATb PeWIeHHbIM. Sallauelt HacTOAMeH pa- 


OOTbI ABHJIOCb BbIACHEHHE BO3MOXKHOCTH JelHCTBHA HOHM3HPylousell paquannn 
Ha pellenTopuble OKOHYAaHHA (8). 

Pa6ota Opia MpoBeseHa Ha Tpex COOakaxX C MPOUHbIMH MMULeBLIMH JBuTa- 
T@JIbHO-CeEKPeTOPHbIMH pediekcamu. Bcem coOakaM OJHOKpaTHO o6/yuaiH 
MATKHUMHM f-JyuaMH He3HauMTeJIbHbIM yuacCTOK KOKH Gelpa uM caM3uCTy1O 
oTpe3Ka TOHKOM KHUIKH (y CoOOaKH, OMepupoBaHHoH mo Tupu — Bema). B ka- 
yecTBe HCTOUHHKA H3JIyYeHHA MpPHMeHAJICA MIOCKHM anmiHKaTop c B-n3auy- 
yatesem P*?. Takum 0OpasoM O6J1y¥aCb NOBep XHOCTHHIe CJION KOXKU, B KOTOPbIX 
3aJlOXKeHbI pelleMTOpHble OKOHYAaHHA. Bce ocTaJIbHble TKAHH He MOWBeprasHCcb 
oOuryuennio. TlopepXHoctTb anmiukKaTopa coctaBusuia 4 CM?. Bali ACMOuIb30BaHbI 
Takve MO3bI H3JIYYeHHA, KOTOPble C OObIWOH CTeMeHbIO BEpOATHOCTH He MOryT 
BbISBaTb MOBPexK CHUA TKAHH (03a, IKBUBAJICHTHAA 2 Fr). CHelMa/IbHble KONTPOWIb- 
HbI€ OMbITbI WOKa3aJIM, YTO IPH BO3LeEHCTBHH TaKOM LO3bI M31 YYeHUA Ha KORY WI 
CJIM3HCTY1IO Y 7KMBOTHBIX He HaOuOaeTCcA CABHTOB B BeCe, TeMIepaType HIM MO- 
BeMeHUM, MeCTHO MHOTJa HaOsOaeTcA HesHauTebHad Tunepemua Ha 2—3 
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AeHb Mocie OGy4eHHA U, T0-BULUMOMY, 3yJ, Ha OO.ly4ueHHOM yuacTKe, Tak Kak 
nowuac coOaku pacuecpiBaior KO2Ky Ha 9TOM MeCcTe. 

x Y coOak ObIIH BbIpaGoraHb! yCOBHbIe petbileKCbI Ha pasHUHDIEe pa3paxu- 
TemH. Cpequ nocleqHuX ObliH KacanKU (KOXKHbIe, a y OHO CoOaKku — KumeU- 
Had). Ha mecro npukpensenna ognoii H3 HUX MpHKsadpiBasnca alllJIMKaTop 
C Wesbio OO YYeHHA HeMOcpeACTBEHHO PeleNTOPHbIX OKOHYAHUI, C KOTOpbIX 
HaunHaeTcA Myla yCOBHOrO peiiekca Ha MeXaHHuecKHH pa3sApaxkutTenb. 
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Puc. 1. [unHamuka ycoBHbix pedpekcos y co6aku CurHasa nocae o61yueHHa pelenTopos KoxuH. 

BeprukaJbuble cTOJOMKH — CyMMapPHBI€ BeJMYMHBI TMOJIOXKUTEbHBIX YCJIOBHbIX pedseKCOB 3a 

OMbIT; KpHBat — CpeHAA BeMMYHHA JIATeHTHOFO NepHOa ABHTaTeIbHbIX YCJIOBHbIX pedleKcos 
3a ombiT. panuui dona 3alliTpHxoBaHbl. MomeuT o6.1yueHHa OOo3HaYeH CTpeNKOll 


Takoro pojla 9KClepHMeHTaJIbHbIM MpHeM — BoOsJelicrBHe Ha pellenTopHyto 
MOBeEPXHOCTb B TOM MeCTe, Fe OODINHO NIPHMeEHHAeTCA YCOBHbIN pas ipaxuTesb— 
Obl NpeWwiox%KeH B CBOe BpemA PocHepom (°) WIA H3y4YeHHA H3MeHeHMM BHICHIeli 
HEPBHOM JexATeJIbHOCTH IPH NMOBpexKJeHHAX PelleNTOPOB KOXKU UM CIM3UCTON. 

K MoMeHTY OOJ1y4eHHA yCJIOBHbIe petbeKCbI y BCeX COGaK ObIIH POBHbIMH H 
MOCTOAHHbIMH. OTpullaTeJIbHble pecleKCbI (yCJIOBHbIe TOPMO3b!) ObivIM, KaK Mpa- 
BHJIO, aOCOJIOTHBIMH. OOJlyueHHe MpOM3BOAMJIOCb B KaMepe, Ha CTaHKe, Hero- 
CpeCTBeHHO Tepe OMbITOM 10 yCJIOBHbIM pedbleKcaM. Y Bcex coOak B NepBbiit 
yac Mocwie OOJ1yYYeHHA YCJIOBHbIe CJIOHHbIe pedIeKCbl OKA3aJIMCb MOBbILICHHbIMH. 
Y co6aku KyauKka 3TO MoBbIeHHe cocraBuso 160% oT uCXOAHOM BeHUHHDI 
H COXpaHHWJIOCh Ha CJleyIOWlWH JeHb. CmroHooTseseHve pe3KO BO3POCcIO BO 
BTOPOH MOJIOBHHe OMbITa, MOce MpHMeHeHHA KacaJIKH Ha OOJIYYeHHOM MeCTEe. 
Y sBropoi co6aku, CurHasia, MOBbIMIeHHe CYMMapHOH BeJIMUHHbI MOsOXKUTEIb- 
HbIX CJIOHHBIX YCJIOBHBIX petbaekcosB Jocrurso 140% mo oTHOMIeHHIO K HOpMe 
WM COXpaHHsOCb Ha Culeqyroulve Boe cyToK. Y TpeTbeH co6aKu, [JomKana, yc- 
JIOBHOe CJIHOHOOTAeeHHe cocTaBuio 150% or HOpMbl, HO 9TO yBeJIM4eHHe HCUe3IIO 
K culeyrouemy fH10. J[BuraiesIbHble KOMMOHEHTHI pe*IeKCOB COXPaHHJIMCb He- 
H3MeHHbIMH. YCJIOBHOe TOPMOKeHHe y BCeX COOaK He Hapyilasoch. 

B nocaekyroue AH mocie o6syyeHuaA y BCeX COOak HaOOsalach casa 
yYaCTHUHOrO YIrHeTeHHA pebleKCOB B BHUe YMeHbUIeHHA YCJIOBHOTO CJIIOHOOT- 
JI@JICHHA Ha MOJOXHKUTEIbHbIC PaspaxKUTeIN, COMPOBOMMLaBwierocdA BbINAayeHHeM 
UBHTAaTeJIbHOrO KOMIMOHeCHTAa HEKOTOPHIX pedbuekcoB. YcCJIOBHOe TOPMOKeHHe MIpH 
9TOM, KaK [IpaBHJIO, OCTaBaJIOCb COXpaHHbIM (puc. |). 

Takopa o6ulad KapTHHa COCTOAHUA yCOBHEIX pedieKcop. Ee aHaJiH3 Mo- 
Ka3blBaeT, YTO MOBbIMeHHe pecbeKcoB, HaOOfaBlileecH B MepBble AHH Tocwse 
OOMYYCHUA, MPOHCXOAMT TaBHbIM OOpasoM 3a CueT pedieKca Cc OOsYyYeHHOU 
mopepxuHocru (puc. 2). Ha puc. 2 mpupeyeHbl CyMMapHble BeJIMUHHDI MOO2KH- 
TEJIbHBIX YCJIOBHbIX pedleKcop y CurHasa (BepXHAA KpuBasd). Tam Ke MoKa- 
3aHbl BEIMUHHbI YCIOBHbIX pedeKCOB Ha MeXaHWuecKoe passparkeHne OOYueH- 
HOrO yuacTKa KO*KM (HHKHAA KpHBas). bpocaerca B rasa NOHOe COOTBETCTBHE 
9TUX KPUBBIX, CBHJeTeMbCTBYIONee O TOM, 4TO BbILMeOMHCAaHHbIe (asbl BO30 yXK- 
JICHHA HW MOCMeLyroulero YrHeTeHHA pecPeKCOB CBA3ZaHbI Mpermke BCerO C COCTOA- 
HHeM pedulekca Ha pa3qpaxkenne OO1y4yeHHOrO yuacTrKa KOxKH. B TO xe BpemaA 
peduleKcbI Ha Apyrue pa3qpaxkuTeM — CBeT H MeTPOHOM — B II€pBble 7 WHeH 
Hocule OOYYeHHA He aor OTKMOHeHHM OT HOpMBI (pu. 3). AnaJlornunple dak- 
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TbI ObIIM MOJLYYeHBI B OMpIrax Ha Kye u Tlonkane. Y )KysuKa B Jeb OO.Ty- | 
YeHHA MepBble pas\paxKHTeM, He CBAZAHHbIe C OO/YYCHHbIM MeCTOM, HE Bbl-— 
3BaJIM HHKaKHX OTKMOHEHHH B peakyMax. [locme TpexkpaTHOrO IIpHMeHeHHA 
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Puc. 2. Cymma cekpeTopHpix ofpekTos Ha MOOKUTebHbIe YCMOBHbIe paslpaykuTeH H CyMMa 

aekTow Ha pa3paxkeune o61yueHHoro yyacTKa KoxKU y co6aku CurHasa: /— cyMMapHad Be 

JIM4YHHa MOOMKUTEIbHEIX YCIOBHBIX petpIeKCOB 3a OIbIT; 2 — CyMMa peeKCoB Ha KacaJIKy 3a — 
OnmbiIT. OcTaIbHble O6o3HaYeHHA CM. Ha puc. | 


KOXKHOH KaCaJIKH OOHAPY2KHJIMCb CHMMTOMbI MOBbILeHHO BO3Oy2KJeHHOTO CO- 

CTOAHHA PeteKTOPHbIX peak: peskO BOspocsa CeKPelMA CJIOHbI Ha MOCe- 
AYIOule Pa3sipaxuTeH WH MOABHIOCb OOHMIbHOe CJIOHOOTAeeHve B TNay3ax. 
B nepsple WH y PKysukKa HanOombuIMe M3MeHeHHA MpeTepMesM KOMKHbIC Pe- 
(pleKCbI, B JaJIbHef eM MO2KHO ObWIO HaGOLaTb H3MeCHeHUA petpeKCOB Ha CBET | 
M MeTPOHOM B BHe H3BPaleHHA CHMOBbIX OTHOMMeHHA MexLy Hamu. AHaJOrHy- | 
HOe H3BpallleHHe CHJIOBbIX OTHOMeHHH pedIeKCOB Ha CBeT H M€TPOHOM MO2XKHO | 
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Ao obnyveHua Nocne obnyYeHuA 


Puc. 3. Benwunnpi CeKpeTopHpix oTBeToR Ha cBet (/) H MeTpoHom-120 (2) B cBa3u c O6yUeHHeM 
KOK y coOakuH CurHasa 


OblI0 HaOMOLaTb uM y CurHasia (puc. 3). Oru PakTbI yKa3bIBaloT Ha TO, YTO NMep- 
BUYHOe eHCTBHe B-H3JIY4eHHA 3aXBaTbIBaeT TOJIbKO Te pedIeKTOPHble CTpyk- 
TyPbl, KoTOpble GepyT Hayao B 30He OOMy4eHHA. HM3mMeHeHHA OCTAaJIbHbIX pe- 
(peKCOB HOCAT BTOPMUHbI Xapakrep. 

Yro KacaeTcad Mp4 HapylieHuA COCTOAHUA pedleKCOB Ha JUCTaHTHble pa3- 
[\paxkUTeJIH, TO 3keCb, MO-BHAMMOMY, peub UeT He TOJIbKO HM He CTOJbKO O Jleli- 
CTBMM CaMOPO M3JIYYeHHA Ha pedeKCbI, CKOJIbKO O BIIMAHWM exKeHEBHO MpHMe- 
HAeMOrO Ha OOJIYYeHHOM MeCTe yCOBHOrO pa3fpaxkuTela — KacalKH. Sto 
XOPOLIO BHIHO U3 pHe. 4, re MpHBeseHb! [Be KpuBble. B WHU, KOra KaCasiKa Ha 
OOJIyYeHHOM MecTe He IIPHMeHANaCb, CyYMMa YCJIOBHbIX pedbeKCOB KOueOasacb 
B Mmpeyenax dona. B AHH, KOra ONbIT HauMHAJICA C MPHMeHeHHA KaCaJIKH Ha 
OOJIyY4eHHOM MecTe, CYMMA YCJIOBHBIX pedeKCOB Ha MO/IOXKUTebHbIE paspa- 
*KUTeIM Obiwia CHMKeHAa. OcoOblt uHTepec MpescraBiser pesKHH NMOJbeM BeH- 
YHHbI YCJIOBHbIX pedJIeKCOB B JeHb, KOra Nepe NPHMeHeHHeM KaCaJIKH Ha 06- 
JIY4eHHOM MecTe STOT Y4aCTOK CIH3HCTOH Obl CMa3aH JuKauHOM. IlomHoro BBI- 
KJIOUCHHA YYBCTBHTEIbHOCTH JOCTHUb HaM He yAaslocb, a VAaCTHUHOe BbIKJIOUeH He 
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TPUBeO K PeSKOMYy YBe/IMYeHHIO petpleKca Ha pa3paxkenue STOFO yuacrKa u 
K CHATHIO yrHeTaloulero AeHCTBUA KUMHO KaCaIKH Ha OCTAJIbHbIe pedulekcpl. 
EMHCTBeHHOe OODACHEHHe STOFO (akTa JIEKUT B NIpH3HaHHM TaKOrO MexXaHH3Ma 
COBMECTHOTO NeHCTBUA OO/yYeHHA M MeXaHWYeCKOrO pa3ypaxenns pellenTopos 
oOy4YeHHOrO yuacrKa, KoTOppiit HasBaH V1. TI. Tasnoppim 3allpeeJIbHbIM TOP- 
MoxeHveM. J[ukavHusalund CAM3HCTOH Clemaa JelicrBHe yCJIOBHOrO pa3qparxku- 
TeJIA OCNAOMCHHBIM HW Jala BO3MORKHOCTh OOHAPYKUTS YCHJICHHYIO peaKILH10 
OOJIYYCHHEIX pellenTopoB Ha HeFO, B TO BPeMA Kak B Apyrve THU 9Ta peakiHa 
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Puc. 4. Cymma cekpeTopHbIxX appeKTOB Ha MOJIOXKUTEIbHBIC YCIOBHbIE pasipaxKu- 

TemH y co6aku Tlomkana: A — pa3ipaxkenne o6s1yueHHOli CM3HCTOLi HE NpOHsBO- 

Ausocb, 6 — onmbiT HayHHaJICcA C pasipaxKeHHA OOyYeHHOH CaMsucToli. O6o3Haue- 
HHA Kak Ha pHC. 2, paBad cTpeiKa — JMKauH 


Obllia CHH*KeHHOH. CileqoBaTeIbHO, MOKHO JlyMaTb, UYTO CHHKeHHAaA peakIMA 
OOJ1YYeHHOH SOHbI Ha YCJIOBHbIM pa3paxKuTeJIb e€CTb MpeBbillleHHe mMmpefena 
BOSMOXKHOCTeH HeEPBHOH KJleTKH. Orciojla BbITeKaeT, YTO OOJyUeHHe pellelTop- 
HOM 30HbI BbISbIBaeT NOABJIeCHHe B Hel (HIM B COOTBETCTBYIONIMX WeHTpax) o4a- 
Ta MOBbIINeHHOH BO3OyIMMOCTH M YTO YrHeETeHHe OCTAJIbHbIX YCJIOBHbIX petpuie- 
KCOB €CTb pe3yJIbTaT He CaMOroO OOJIYYeHHA, a HEHOPMAJIBHOTO COCTOAHHA pellen- 
TOPOB Ha OOJIYYeHHOH NOBepXHOCTH HM NOCTOAHHOFO MIpHMeHeHHA PaspaxkuTesa 
Ha 9TOH MOBepXHOCTH. ; 

B pes3yJIbTaTe MpOBeJeHHbIX OMbITOB MOXKHO ChleaTb CJeAyIOWMe BbIBOHI: 

1. 8-n31yueHHe B 03e, SKBUBaJIeHTHOH 2 1, OKa3bIBaeT MeHCTBHe Ha pe- 
WenTOPbl KOK UJI CIM3MCTOM MW U38MeHAeT COCTOAHHeE yCJIOBHOrO pedleKca 
¢ OO6JlyYeHHOH MOBepXHOCTH. 

2. B pe3ymptate Takoro oOy4yeHHA HaOsiofaeTca BO3sOyxKeHHe pellento- 
pos, Mepexolsaulee NO BJIMAHHEM MHOPOKPaTHOTO JleHCTBHA YCJIOBHOTO Me- 
XaHHu¥eCKOrO pa3ipaxKUTeA B COCTOAHHE 3allpesesIbHOrO TOPMOXeHHA. 

BavaHve MecTHoro f-oOslyYeHHA Ha YCJIOBHbIC pedekcbl, HaxoauMecs 
BHe Ciepbl HenOcpexCTBeHHOrO JeHCTBUA OOMYYeHHA, OCyMeCTBAAeTCA ONocpey- 
CTBOBaHHO Yepe3 H3MeHeHHbIe pecpeKCbl C OOJIYYCHHbIX MOBePXHOCTeH. 

Muctutyt dusvonoruu um. H. I]. Iasaosa Tlocrynuao 


Axkayemuu Hayk CCCP 29 I 1958 
UMTHPOBAHHAS JIMTEPATYPA 
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Jloxnxayn Akangemunu nwayx CCCP 
1958. Tom 120, Ni 4 


PHZHOMOTH A 


Axayemuk AH ApmCCP X. C. KOWTO ABU 


O BO3MODKHOM POJIM HYKJIEHHOBbIX KHCJIOT B «ITEPETAYUE» 
HEPBHOrO PA3JIPAXKEHHSA WH JEMCTBHW ALLETHJIXOJIMHA 


Bompoc 0 po HYKJI@HHOBBIX KHCJIOT B PYHKIUMOHAbHOK OMOXMMHM HeEpBHOH 
CHCTeMbI JaBHO y2Ke IIpHBseKaeT BHMMaHHe HccueqoBaTete. [losyuenbl BaxkKuble 
JlaHHbIe O POH HU pacipeseseHHH HYKJICMHOBbIX KHMCJIOT B MHHAMUKe OHTOTeHe- 
THUeCKOFO Pa3BHTHA QI€MeCHTOB HePBHOM CHCTeMbI HM Mpolleccax pereHepalluH ) 
HepBOB; JOKa3aHO, YTO Cosep%KaHWe HYKJICHHOBbIX KUCJIOT B IJICMeHTaX IeH- | 
TpaJIbHOH HepBHOM CHCTeMbI MpeTeplieBaeT ONpeeJIeHHble H3MCHEHMA B PasJHU- 
HbIX (PYHKUMOHAIbHbIX COCTOAHHAX H Mp TeX WIM MHbIX BUax pa3sparkeHus 
(1-3); umMeloTCH JaHHble O BOCCTAHAaBJIMBalOleM BJIMAHHHM TMPHMHMHOBBIX HYKJIe- | 
OTHJOB Ha HapylleHHyl0 pe*IeKTOPHYIO JeATeJIbHOCTb MU QICEKTPHYeECKY!O AKTHB- 
HOCTb FOJOBHOrO Mosra (*). BaxKHble JaHHble NOJy4eHb! H WIA Nepudepnyeckux | 
HepBHbIX TpolleccoB. Tak, MoKa3aHO H3MeHeHHe coepxaHnA HYKJICHHOBBIX 
KHCJIOT, a TaK2Ke IyPHHOBbIX H MMPMMHJMHOBBIX OCHOBAHHH MPH 3JIEKTpHYeCKOM 
pa3paxkeHHH CeaIMIHOrO HepBa (°); oTMeyeHO, 4TO Moce 15-MHHYTHOTO pa3- 
[paxkeHua OulyxMalolulero HepBa B Cepflle MPpOUCXOAAT CABUIH B coJepxKaHHli 
J@PHBaTOB HYKJICHHOBbIX KHCJIOT, OTJIHMUHbI€ OT TAKOBHIX IPH pa3slpaxkeHHu CHM 
naTuueckoro HepsBa (°). Bo3MoxHOCTb yuacCTHA HYKJICMHOBIX KHCJIOT H HYKuIeO- 
THIOB B H€PBHO-ryMOpaJIbHOH peryJIAWMH eATebHOCTH Cepfla BbITeKaeT U2 
V3BeCTHBIX B JIMTepaType JaHHbIX O BJIHAHHH Ha3BaHHbIX BellleCTB Ha Cneludnu- | 
YeCKVIO IIPOBOAAMLyIO CHCTeMy M pe*pakTepHbIM MepHok cepAua (’,%). 

B cBA3H C HCCIeAOBAaHHAMH HallleH JJaOopaTOpHu, MpPHBeAUIMMU K BbIBOLY 
O 3HaYeHHH CTPyKTYpbl OeJIKOBbIX TeJI MH CBA3AHHbIX C HAMM JH3HMOXHMMYCCKHX | 
MpoleccoB B ABJICHHAX «KXHMHYeCKOH TepeqauHw» HepBHOTO BO3s0yxXeHHA 
TOPMOXKeHHA, HM B YACTHOCTH B OCYIJECTBJICHHH BJIMAHHA Ha cepflle Oy Lat0- 
uero HepBa H alleTHIXoJIHHa (°), OU€Hb BaXKHbIM NpeACTaBJAJICA JIA Hac BOMpoc 
00 yuacTHH B 3THX ABJICHHAX HYKJICMHOBbIX KUCJIOT HM HYKJICOTHOB. | 

Kak H B MpexKHHX HalIHX HCCIeELOBaHHAX, MOCBAULCHHbIX BbIACHEHHIO pow 
TeX HJM MHbIX 9H3MMO-XMMHYeCCKHX CHCTeM B OCYINeCTBJICHHH BJIMAHHA pasipa-| 
*KeHHA HEPBOB HM eHCTBMA «XHMMYECKHX NepeaTYHKOB» HePBHOTO BO3OyxKTe- 
HHA, MbI JIA BbINCHEHHA POJIM HYKJICHHOBbIX KHCJIOT H HYKJICOTHJOB B 9THX Ipo-| 
WeccaX NPHMeHHH MeTO OJIOKMPOBaHHA Ha3BaHHbIX BellleCTB C Mocmesyroulent 
mpoOoH Ha adekT JelicrBuA pa3spaxaemMoro HepBa M «XHMMYeCKOrO Mepear-- 
yHKa» (alleTHIXoJIMHa). 

B kayecrBe areHta, OIOKMpyloulero HYKJIeCHHOBbIe KHCJIOTHI H HYKJICOTHIBI, | 
MbI TIPHMeHHJIH TpHNadlaBuH HelTpaJIbHbIli, WOOe3HO MpeocTaBJIeHHbIt HaM. 
M. H. Meiicetem. Mbt ucxoquau npu 9TOM H3 CyeCTBYIONMX JIMTepaTypHbIX, 
NaHHbIX, YKa3bIBalollMX Ha TO, 4YTO aKPHMHOBbIe KpacuTeiM (akpudlaBHuH, 
TpunapiaBuH) OOpasylOT C HyKJeMHOBbIMH KHCAOTaMM WM HYKsJIeOTHaMN Hepac- 
TBOPHMbIe KOMIWIeKcbI (1°). | 

CneluasbHad CepHA OMbITOB (pH TexHHyeckoH NoMomM ma6opanta H. E. 
Ba6ckoli) Obiia MpoBeeHa HaMH Ha CepAllax AsrywieK B ycNoBHAX nepidby3un 
Cepdila pactrBopom Punrepa; pasqpaxenne Ony2KJalomlero HepBa MpoBOLMOCch 
C HOMOLLbIO 3JIEKTPOMOB, MPHJIOXKeHHIX K WeHTpy OwyxKaloulero HepBa B Mpo- 
NOJTOBATOM MOSry; alleTHJIXOJIMH UCMOMb30BaIICA B pasBezennu 1- 10-6 (0,01 mu). 
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Kak 9TO BHJLHO H3 THOHY- 
10H JWI STOH CepHu OMbITOR 
<HMOrpaMMbl (puc. 1), Top- 
MOSAULHH sddekT elcrBua 
a3 \parxkeHHA Ouly2K aroulero 
JepBa H alleTHIXONHHAa Ha 
DHTMHYeCKYIO COKpaTHTedb- 
TyIO AKTHBHOCTb Cepslla nou- 
JOCTbIO HCuesaeT MOCUe Jell- 
STBUA Ha Cepyile Tpunacba- 
3HHa HeHTpasIbHOrO B pa3Be- 
qyeHuu 1-1074. 

AnaJlorHunoe 610KUpytio- 
mee TeHcTBHe TpunadiaBuna 
HeHTpaJIbHOrO OblwIO NOKasa- 
HO B HallieH JaOopaTopHu B 
OTIEJIbHOH CepHH OMNbITOB 
Tak2ke H Ha HePBHO-MBIILIeu- 
HOM IIpellapaTe JIArylIKH. 
Pes yJIbTaTbI ITOH CepHH OMbI- 
TOB OyYT H3JI0%KeHbI B cre- 
UHaJIbHOM COOOILeHHH. 

BuoKupyiollee BJIMAHHe 
rpHnadiaBuHa HeliTpasbHO- 
ro Ha sex elcTBUA OY XK- 
Jlaroulero HepBa Ha cep/je 
MOKeT ObITh CHATO JIMWb IPH 
YCJIOBHU OUeHb JVIHTeIbHOH 
KOTMBIBKH»— Tlepdby3nelt cep- 
Mla pacTBopom  PuuHrepa 
(15—25 muu.). 

Mbt nocTaBHin Tepe, co- 
OOH 3aauy BOCCTaHOBJIeHHA 
OJIOKMPOBaHHbIX TpHTadpia- 
BHHOM 93>pPeKTOB JeHCTBHA 
pasipaxkaeMbIX HepBOB 4H 
AIleTHJIXOJIMHA TIpH MOMOLLH 
aleHHHa HW pHOOHYKJIeEHHOBOH 
KucOTHI. Ha -pyrux o66- 
eKTaxX ObIJIO JOCTaTOUHO OT- 
YeTJIHBO NOKa3aHO, YTO HYK- 
JICHHOBbI€ KHCJIOTbI, aleHH- 
JOBaA H ryaHHJIOBaA KHCJIO- 
TbI, A TAK2Ke HEKOTOPble Ny- 
PHHOBbIe H MHPHMUAMHOBbIEe 
OCHOBaHHA (B UaCTHOCTH ajle- 
HHH) CIHOCOOHbI BOCCTaHaB- 
NUBaTb 9:PPekTbl yYrHeTeHHA 
(bu3sHoOOrHyecKUX mpollec- 
COB, BbI3BaHHble akKpudaBH- 
HOM, KaK IIpeqnoslaraiwor — 
M3-3a ero B3aHMOJeHCTBHA 
C HYKJICHHOBbIMH KHCJIOTaMH 
(10-12), 

Hamm 9kKcnepHMeHTH B 
9TOM HalipaBJIeHHH MOKa3a- 
IM, 4YTO JIMWIb B OTJeJIbHbIX 
OnbITaxX oOaBseHHe alleHHHa 


Puc. 1. Buusnue tpunadmasuna Helitpaibuoro (PA) 

Ha occbexT pelicTBHA pasypaxkeHuA O/yKMaloulero Hep- 

Ba WH aleTHixomHHa (Ax) Ha pHTMUUeCKyIO esTe1b- 
HOCTb Cepyia saryuiku. (P — puurep) 


K pacrBopy Puurepa BbIsbIBaeT Coulee ObICTpoe, YM IPH OTMbIBKe, BOCCTAHOBIe 
Hue apcbekra JelicrBua OuyxJalollero HepBa, BbIKJIIOYeHHOTO TpHladplaBHHOM 
a Ip Jaye TpHnadiaBuHa BMecTe C aleHHHOM jlelicTBHe OsyKalollero HepB 
coxpaHaetca. CyleyeT OTMeTHTb, YTO OIIbITbI B TOM HalpaBJIeHHH HYyKMalorTcs 
B JlaJIbHeHWeH MpoBepKe. 

IIpupeyeHHble 9KCIepHMeHTaJIbHbIe JaHHbI€ YKa3bIBalOT Ha TO, 4YTO TpHNa 
(biaBHH HelTpasbHbIit BbIKMOUAeT BpPeKT MeHCTBUA PasqpaxeHuA Oy2%*K Lalo 
ero HepBa HM alleTHIXOIMHa Ha Cepflle. ITO, OYEBHAHO, CBA3AHO C BbIKJHOYe 
HHeM TO], BIMAHHeM TpHNadiaBHHa PeulaloulMX 3BeEHbeB 9H3HMOXHMHH HepB 
HOrO BO3O6yXKJICHHA; Mbl HE MO%KEM HCKJIIOUMTb, B YaCTHOCTH, BJIMAHHA TPH 
nadlaBHHa Ha OKUCJMTebHbIe Mpollecchl AbixaHua (1). He ucko4eHa BOSMOXK 
HOCTb, UTO HapyllieHHe «XHMHYeCKOH MepeqayH» HepBHOTO BO3OyKeHHA B aH 
HOM CJly4ae MpOHCXOMUT H3-3a B3aMMOJeHCTBUA TpHNadlaBuna C HYKJICHHOBbIME 
KHCJIOTaMH, YTO B CBOIO O4epeb NO3BOAeT MPHHTH K BbIBOLY OO yuacTHH HykKuJe 
HHOBbIX KHCJIOT B TOM CJIOXKHOM 9H3MMO-XHMHYeCKOH CHCTeMe, KOTOpas OGecrie 
YHBaeT XHMHYeCKYIO JHHAMHKY HepBHOTO BO3OyxKJeHHA WH TOPMOXKeHHA. 


Mockosckui rocyapcTBeHHbIM yHABepCHTeT Tlocrynu10 
um. M. B. JlomoHocosBa 29 III 1958 
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